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The unprecedented progress recorded over the last decades in the field of pre-
vention and management of cardiovascular disease (CVD) has led to a signifi-
cant reduction of premature cardiovascular (CV) mortality across Europe.! De-
spite this progress, a new reality is emerging and generates serious concerns for
public health policies. The burden of CVD presents alarming inequalities among
different European regions, remaining disproportionately larger in low- and
middle-income countries (LMICs) compared to high-income countries (HICs).
Moreover, economic constraints at local level involve substantial disparities in
availability of CV care and services, with dramatic effects on the healthcare ben-
efits of CV patients in LMICs.2

The recently published map of “ESC Cardiovascular Realities 2019”7, a map
of ESC member countries based on monitoring CV health expenditure, infra-
structure, and workforce across European countries, raised alarming signs for
healthcare systems regarding the social and economic burden of CVD in differ-
ent regions of Europe.3

From this point of view, Romania presents a concerning reality in all points of
interest highlighted by the ESC’s call to action: insufficient control of risk factors
and harmful behaviors, increased burden of CVD, and disparities in availability
of CV care.

Extensively investigated, the important influence of potentially reversible
well-established risk factors in the determination and progression of CVD pro-
vides a strong rationale for giving a higher priority to risk reduction strategies.
In HICs, the ongoing modern-day epidemics of obesity and type 2 diabetes, par-
ticularly in younger adults, represent the most serious public health challenges
which threaten to erode the health gains of recent years.*

In this European context, Romania seems to present inadequate strategies.
Besides the negligible decrease in hypertension prevalence, poor strategies for
the identification and effective treatment of people with established hyperten-
sion contribute to the continuing high rates of myocardial infarction and CV
death. Moreover, the daily intake of large quantities of alcohol, insufficient self-
reported physical activity, and altered nutritional intake proved to be important

Journal of Interdisciplinary Medicine 2020;5(2):27-29 DOI: 10.2478/jim-2020-0014
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contributors to the national burden of CV disease encoun-
tered in this country.

Even if longitudinal data show a steady decline of CVD
mortality across European regions, mortality burden con-
tinues to show large geographical inequalities. In Romania,
CVD accounts for more than 50% of all recorded deaths
compared with below 30% in countries from Western Eu-
rope. In terms of CVD morbidity statistics, inequalities in
CVD burden are even greater among different European
countries, in correlation with national economic status. A
negative association between total health expenditure per
capita and age-standardized CVD burden has been identi-
fied, Romania reporting a greater than two-fold difference
of disability-adjusted life years (DALYs) lost to CVD, with
an average of about 9,000 DALYs per 100,000 people com-
pared with 3,500 in HIC.? This fact emphasizes that limited
economic resources and health expenditure derive into in-
equitable health outcomes.

The ESC map of CVD care delivery across European
countries highlights the gaps and inequalities in the avail-
ability of appropriate CV care as a consequence of the large
differences in healthcare expenditure. According to recent
ESC data, the Romanian healthcare system aligns with the
group of countries defined by the World Health Organiza-
tion as “lagging behind in infrastructure, human resource,
and therapeutic procedures, mainly those with a low gross
national product, typically the ESC member countries of
Eastern Europe and Northern Africa”.¢

In terms of human resources, Romania reported 63.0
cardiologists per million people, an appalling number com-
pared with other ESC countries such as Greece or the Re-
public of Georgia reporting >250 cardiologists per million
people. This worrying situation remains the same for in-
terventional cardiology statistics. The number of interven-
tional cardiologists reported by Romania is 4.37 per million
people, only ahead of countries such as Kyrgyzstan, Azer-
baijan, or Kazakhstan, while the average number reported
across ESC countriesis 11.8 per million people, with an out-
standing value of 30.96 per million in HICs such as Austria.
The same sad reality was recorded for the density of inter-
ventional centers: 0.7 per million people in Romania com-
pared with 6.6 per million people in Germany. The situation
is even worse in the field of interventional electrophysiol-
ogy, since Romania, alongside Azerbaijan and Bosnia and
Herzegovina, reported less than 1 electrophysiologist per
million people, while other countries, such as Poland and
Sweden, have an average number of 17 electrophysiologists
per million people.?” The situation is identical regarding
the number of centers of interventional electrophysiology,
ablation procedures, and device implantations.?

Journal of Interdisciplinary Medicine 2020;5(2):27-29

As at this moment we face a more than 10-fold varia-
tion in healthcare expenditures compared to Western
European countries, lagging behind in human and capi-
tal healthcare resources is readily apparent in the num-
ber of performed procedures.” With a mean number of
4,122 coronary angiograms performed across ESC mem-
ber countries, Romania reported only 1,306 procedures,
much behind other countries such as Germany which re-
ported 9,392 procedures. In terms of percutaneous coro-
nary interventions (PCIs), only 753 procedures per mil-
lion people were reported in Romania, while the average
number of PCIs in Europe was estimated at 2,211 per mil-
lion, and Germany reported 3,975 procedures per million
people. The same disparities are recorded for structural
heart interventions, Romania alongside Egypt and Turkey
being placed at the bottom of the list with 25 procedures
per million people, while more than 150 procedures per
million are performed annually in Switzerland and Ger-
many. Even worse, Romania is on the last place in Europe
in terms of both mitral valve percutaneous interventions
with 0.2 procedures per million people and transcatheter
aortic valve implantations with only 2.3 procedures per
million people.2

These numbers provide a stark image of the gap in hu-
man resources needed for the effective management of di-
agnostic and therapeutic CV procedures in Romania. Un-
doubtedly, much needs to be done in order to bridge the
gaps in CVD healthcare delivery and to raise the quality
of care in all European countries. Besides raising measures
to control the well-established risk factors and harmful be-
havior, it is of vital importance to raise awareness, high-
light inequality, advice decision-makers, and sustain in-
vestments for proper implementation of guidelines across
all regions of Europe.
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ABSTRACT

The role of increased body mass index in general morbidity and mortality is well documented.
This global public health issue continues to represent a major burden and threat to health sys-
tems and the population’s wellbeing. Global statistics show that the prevalence of obesity has
increased about three times since the mid-1970s, and an upward trend is still observed, not only
in developed but also in developing countries. We used several databases, including PubMed,
ProQuest, and Google Scholar, to perform a literature search and review on obesity. Keywords
such as “obesity”, “overweight”, and “BMI” were used in combination with multiple keywords
such as “mechanism”, “factors”, “socio-economic”, “environmental”, “social determinants”, “man-
agement”, “treatment”, “non-traditional treatment”, “alternative therapies”, “non-pharmaceutical
treatment” etc. and related phrases. According to the literature, the management of obesity is
difficult due to the complex nature of this problem in terms of its course, complications, risks,
and etiological factors. The role of alternative therapies in obesity management is still unclear,
and further research is needed in this area. Recently introduced weight-loss and -management
devices can also help in losing excess bodyweight. The present article summarizes relevant
information related to obesity, collected from different regions of the world, and discusses di-
verse interventional approaches to treat obesity.

Keywords: obesity, overweight, BMI, behavioral factors

INTRODUCTION

The impact of increased body weight on health outcomes and the associated
morbidity and mortality are well documented.! Obesity (OB) is a complex com-
munity health problem connected to several physical and non-physical factors.2
The body mass index (BMI) is a parameter that is widely used to classify over-
weight (OW) and OB categories by taking weight and height into account.? His-
torical trends and patterns demonstrate increasing OW and OB rates, especially
in developed countries.? It is also evident that developing countries are also

Journal of Interdisciplinary Medicine 2020;5(2):30-34 DOI: 10.2478/jim-2020-0008
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affected by this public health issue and have been experi-
encing an upward trend of increased body weight and re-
lated health conditions in recent decades.? Another critical
health issue of concern is childhood and adolescent OW
and OB, with long-term psychological and physical con-
sequences.?? Many children with OB grow up to become
obese adults and continue to suffer from the detrimental
effects of OB.3 In the present paper, we explore geographi-
cally unique characteristics of OW and OB while sharing
relevant data and challenges of this major public health
issue. Furthermore, while presenting medical and surgi-
cal remedies of OB, we examine non-pharmaceutical and
alternative approaches that can help in the management
of this morbid condition. The present article summarizes
relevant information from different regions of the world
and discusses diverse interventional approaches to treat
obesity, useful for both professionals and society.

MATERIALS AND METHODS

A careful examination of existing data published in se-
lected regions of the world was carried out. We used sev-
eral databases, including PubMed, ProQuest, and Google
Scholar, to perform a literature search and review. Key-
words such as “obesity”, “overweight”, and “BMI” were
used in combination with multiple keywords such as
“mechanism”, “factors”, “socio-economic”, “environmen-
tal”, “social determinants”, “management”, “treatment”,
“non-traditional treatment”, “alternative therapies”, “non-
pharmaceutical treatment” etc. and related phrases. Ab-

stracts were reviewed to assess the appropriateness of ar-

35
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ticles for the topic of our literature review. We preferred
articles published in the past 15 years; however, older
articles were also considered if insufficient research was
available on a given subtopic. For certain parts of the pa-
per, we discussed characteristics of issues from selected
geographical regions considering that the authors had
current, recent, or past affiliations and experiences within
these areas.

MECHANISM, PREDISPOSING FACTORS,
AND MAGNITUDE OF THE PROBLEM

According to global statistics, the prevalence of OB has in-
creased almost three times since the mid-70s.> According
to the World Health Organization (WHO), in 2016, around
52% of adults and 18% of children aged 5-19 years were
overweight and obese.? The associated mortality was high-
er than the one of individuals who died because of prob-
lems associated with lower than normal body weight (un-
derweight).> Compared to the global prevalence of 13%
in 2016, 39.8% of adults were suffering from OB in the US
in 2015-2016.* In the last decades, the prevalence of OB
presented increasing trends in all regions of the world, Eu-
rope, America, and Eastern Mediterranean regions show-
ing the highest prevalence and exhibiting an upward trend
between 2000 and 2016 (Figure 1).5

The mechanisms and underlying phenomena behind
OW and OB have been explored before.!-* There is, how-
ever, variation in causes found in different cultures and re-
gions of the world. For example, in the US, Hispanic and
African-American individuals have the highest prevalence

Americas
—e— Eastern Mediterranean

10

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

FIGURE 1.

Prevalence of obesity among adults, BMI > 30, age-standardized. Estimates by WHO region

(2000-2016). Source: WHO, Global Health Observatory data repository>
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of OB.*Furthermore, the prevalence of OB is lower among
individuals with higher educational and/or socioeconomic
status.* Among men, however, the lowest income groups
are also less likely to have OB.*

Studies show that the prevalence of OW and OB has also
increased among children and adults living in the Middle
East.67 In the Persian Gulf region, this increase can be at-
tributed to major changes in the population’s lifestyle over
the past few decades.®-8 In Qatar for example, the preva-
lence of OB has increased due to the recent industrial-
ization and socioeconomic progress along with cultural
factors, transition to a sedentary lifestyle, popularity or
acceptance of fast food as a norm, and environmental fac-
tors such as extremely hot weather most of the year.” In a
2012 survey, over 70% of Qatari nationals were found to
be overweight and obese, with 41% having a BMI in the
obese category.” The survey also showed that around 91%
of adults were not consuming enough fruits and vegeta-
bles, and 71% were not fulfilling recommended vigorous
activity requirements as well.” Furthermore, related health
problems such as high blood pressure (~33%), high blood
glucose or diabetes (16.7%), and hypercholesterolemia
(~22%) were also alarming.” Further analysis of this data
showed that nutritional factors were impacting OB rates
among young adults versus physical activity among older
adults. Also, generalized and abdominal types of OB were
significantly associated with diabetes among Qatari citi-
zens.”? OW/OB is linked to the consumption of energy-
rich food items, and the Qatari population is consuming
higher-than-recommended amounts of energy-dense food
items.>1011 OW/OB prevalence is also documented to be
high among children and adolescents in Qatar.12-14

Population dynamics, especially immigration, can im-
pact the health of migrant populations by adopting be-
haviors and experiencing opportunities that were not
common in their country of origin. Recent immigrants to
communities with high prevalence of OB can lead to the
so-called healthy migrant effect. However, after resid-
ing in new countries for a longer duration of time, immi-
grants also tend to experience unhealthy weight gain.!s In
Norway, OW/OB has been an emerging issue among im-
migrant populations. A study carried out in 2010 with a
sample comprising of 208 Somali immigrants showed that
both generalized and abdominal OB had a direct positive
association with the length of residence in Norway. By
gender, the prevalence of OB was higher among Somali
(immigrant) female respondents vs. males, similarly to the
Qatari population.”16

The challenges in OB prevention and reversal can be
related to multiple factors. A 2013 article reveals that the

Journal of Interdisciplinary Medicine 2020;5(2):30-34

study participants were not able to follow healthy diet
plans due to stress, depression, cravings, and social situa-
tions where they could not avoid certain foods.!” Respon-
dents felt challenged by the cost, time, and motivation
associated with maintaining healthy dietary habits.!” Ad-
herence to physical activity was found to be difficult due
to various reasons such as lack of time and motivation, or
not having a partner to perform exercise with.!” Cultural
norms and environmental factors can also impact the ad-
herence to health programs; for example, a study from the
Arab Gulf region showed that the main issues in sustaining
healthy eating were due to unwillingness, family norms,
and social gathering, where it was difficult to avoid certain
food items.!® Moreover, lack of time, underlying health
conditions, and extreme weather were found to repre-
sent the main challenges in performing regular exercise.!8
Other factors include easy access to low-cost high-calorie
food items such as fast food, limited access to healthier
food items, increased screen time especially among youth,
sedentary work environment, lack of information, skills,
and interest in certain exercise/sports, not having support
(family- or costs-related) to be physically active etc.19-2!

MANAGEMENT

OW and OB can be prevented or reduced by changing
lifestyle, e.g. performing physical activities and modify-
ing the diet by including more fruits, vegetables, or other
aliments with high fiber content, and by avoiding high en-
ergy foods such as sugar and fats etc.3 Dietary modification
and caloric monitoring may help in maintaining a healthy
body weight. Incorporating fruits, vegetables, and whole
grains in the diet along with physical activity can help in
weight loss if practiced as a routine behavior. The impact
of weight-loss diets, especially if followed for a shorter du-
ration of time, is variable. Exercise can certainly help in
weight loss and maintenance of a healthy weight if prac-
ticed continuously, and can play an important role in the
improvement of both physical and mental wellbeing.37:22
The aim is to reduce energy intake and increase energy ex-
penditure. In certain situations, OW and OB can be man-
aged by using pharmaceutical agents. These medicines are
usually recommended if physical activity and/or dietary
measures are not efficient, and the BMI is higher than 30 or
27 with underlying medical conditions.?32* Table 1 lists the
types of approaches used in the management of OB based
on our literature review.22-28

The role of alternative and herbal therapies in the re-
duction or prevention of OB requires further scientific ex-
ploration. Triphala, which is a combination of three plant
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TABLE 1. Different types of management approaches for obesity

Non-pharmaceutical

Pharmaceutical (mechanism)

Surgical

Physical activity

Diet

Transcranial direct current stimulation
Cognitive behavioral interventions

Liraglutide (satiety, (GLP-1 receptor agonist)

Lorcaserin (satiety)

Orlistat (inhibits gastric lipases)
Sibutramine (satiety, metabolic)
Diethylpropion (appetite suppressant)
Phentermine (appetite suppressant)

Sleeve gastrectomy

Laparoscopic adjustable gastric banding (LAGB)
Roux-en-Y gastric bypass (RYGB)

Single anastomosis gastric bypass (SAGB)
Biliopancreatic diversion/duodenal switch (BPD/DS)

species (Indian gooseberry, Terminalia bellirica, and Ter-
minalia chebula), has shown some evidence in reducing
body fat.23 In addition to decreasing body fat percent-
age, body weight, and energy intake in mice, it also helped
lower blood cholesterol and sugar levels.23 In a 12-week
randomized double-blinded placebo-controlled trial with
62 participants, the treatment group experienced a signifi-
cant decline in mean weight and waist circumference.?!

Nigella sativa (black cumin) was found to have mixed
effects on OB and metabolic syndrome. Findings from 11
studies showed that Nigella sativa had some positive role
in reducing body weight, BMI, and waist circumference.??
Furthermore, clinical trials have shown that it also helped
in reducing blood sugar, lipids, and body weight among
study participants; however, more research is needed to
understand this relationship.3* Garcinia cambogia inhibits
the citrate lyase enzyme and can help in reducing appe-
tite.3* Camellia sinensis may have some role in appetite sup-
pression, enhanced energy use, and decrease absorption
of nutrients.>* Chromium picolinate is a quite common
supplement known to help in glucose metabolism and
food behavior, leading to possible weight loss; however,
its long-term impacts on OB prevention and remission are
unclear.3+3

Allison et al. reviewed the impact of 18 different alterna-
tive or non-traditional therapies on body weight and found
that there is not enough evidence that these treatments are
effective.3s There is some reasonable evidence from well-
designed studies suggesting that compounds containing
ephedrine and caffeine may have some benefits.? Caffeine
has been found to be beneficial in weight maintenance and
appetite suppression in another study.3 The role of alter-
native therapies in OB management is still unclear and fur-
ther research is needed in this area.

Recently introduced weight-loss and weight-manage-
ment devices can be used for patients in whom lifestyle
modification approaches are not working.?” Some exam-
ples of these devices are: gastric bands, gastric emptying
system, and gastric balloons. Preliminary data show that

there is reasonable benefit seen among patients who have
used these devices.’” Body countering through noninva-
sive methods, such as high intensity focused ultrasound,
low-level laser therapy, cryolipolysis, or radiofrequency,
and invasive approaches, such as liposuction, could also be
beneficial but costly alternatives.3*

SUMMARY AND CONCLUSIONS

Increased body weight and waist circumference are as-
sociated with several diseases and health conditions. OB
has become a significant public health concern that can
lead to diverse types of chronic diseases. High morbidity
and mortality associated with body weight-related health
issues exert tremendous economic burden on health sys-
tems and communities. The complex nature of this is-
sue can be managed only by applying multi-dimensional
well-researched strategies as provision of complex care
needs can be challenging, especially in the presence of ad-
ditional co-morbidities.3® Programs targeted at youth can
certainly help as the behavioral modification is easier if
started earlier; hence, school-based programs can play an
essential role in the long-term management of this issue.
Incorporating recommended levels of physical activity
and opting for healthier food choices in the daily routine
can help reduce the incidence of chronic diseases such as
heart disease, stroke, diabetes, and some cancers through
reducing body weight.73-41 Since OB is associated with
other chronic health problems, it may also aggravate the
prognosis of patients who are suffering from the novel CO-
VID-19 infection. The mechanism of this is not yet clear, as
the COVID-19 infection is relatively new and has not been
sufficiently studied yet; however, OB can exert increased
burden on breathing mechanics and could have a negative
impact on disease course.*>%

CONFLICT OF INTEREST

Nothing to declare.



34

Journal of Interdisciplinary Medicine 2020;5(2):30-34

REFERENCES

1

2.

20.

21

CDC. The Health Effects of Overweight and Obesity. Available at: https:/
www.cdc.gov/healthyweight/effects/index.html

Akram H, Ashraf G, ljaz MA. The Impacts of Complex Social, Environmental,
and Behavioral Factors on Obesity. International Journal of Basic Science
in Medicine. 2018;3:94-98.

WHO. Obesity and Overweight. Available at: https://www.who.int/en/
news-room/fact-sheets/detail/obesity-and-overweight

CDC. Adult Obesity Facts. Available at: https://www.cdc.gov/obesity/data/
adult.html

WHO Global Health Observatory data repository. Prevalence of obesity
among adults, BMI > 30, age-standardized. Estimates by WHO region.
Available at: http://apps.who.int/gho/data/view.main.REGION2480A
Badran M, Laher |. Obesity in Arabic-speaking countries. J Obes.
2011;2011:686430.

Al-Thani MH, Al-Thani AA, Al-Chetachi WF, et al. Dietary and nutritional
factors influencing obesity in Qatari adults and the modifying effect
of physical activity. Journal of Obesity and Weight-loss Medication.
2015;1:007.

Klautzer L, Becker J, Mattke S. The curse of wealth — Middle Eastern
countries need to address the rapidly rising burden of diabetes. Int J
Health Policy Manag. 2014;2:109.

Al-Thani M, Al-Thani AA, Al-Chetachi W, et al. Situation of diabetes and
related factors among Qatari adults: findings from a community-based
survey. JMIR Diabetes. 2017;2:e7.

Al-Thani M, Al-Thani AA, Al-Mahdi N, et al. An overview of food patterns
and diet quality in Qatar: findings from the National Household Income
Expenditure Survey. Cureus. 2017,9:€1249.

Al-Thani M, Al-Thani A, Al-Chetachi W, Akram H. Obesity and related
factors among children and adolescents in Qatar. Int J Basic Sci Med.
2017;2:161-165.

Kerkadi A, Sadig AH, Bawadi H, et al. The relationship between lifestyle
factors and obesity indices among adolescents in Qatar. Int J Environ Res
Public Health. 2019;16:4428.

Kerkadi A, Hassan AS, Al Chetachi W, et al. Prevalence of general and
abdominal obesity among adolescents attending independent schools in
Qatar. Nutrition & Food Science. 2019;49:687-699.

Al-Thani M, Al-Thani A, Alyafei S, et al. The prevalence and characteristics
of overweight and obesity among students in Qatar. Public Health.
2018;160:143-149.

Murphy M, Robertson W, Oyebode O. Obesity in international migrant
populations. Curr Obes Rep. 2017,6:314-323.

Gele AA, Mbalilaki AJ. Overweight and obesity among African immigrants
in Oslo. BMC Research Notes. 2013;6:119.

Sharifi N, Mahdavi R, Ebrahimi-Mameghani M. Perceived barriers to weight
loss programs for overweight or obese women. Health Promot Perspect.
2013;3:11-22.

Serour M, Alghenaei H, Al-Sagabi S, Mustafa AR, Ben-Nakhi A. Cultural
factors and patients’ adherence to lifestyle measures. British Journal of
General Practice. 2007;57:291-295.

Middleton KR, Anton SD, Perri MG. Long-term adherence to health
behavior change. American Journal of Lifestyle Medicine. 2013;7:395-
404.

Al-Thani M, Al-Thani A, Alyafei S, et al. Prevalence of physical activity and
sedentary-related behaviors among adolescents: data from the Qatar
National School Survey. Public Health. 2018;160:150-155.
Andajani-Sutjahjo S, Ball K, Warren N, Inglis V, Crawford D. Perceived
personal, social and environmental barriers to weight maintenance among
young women: A community survey. Int J Behav Nutr Phys Act. 2004;1:15.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Higuera-Herndndez MF, Reyes-Cuapio E, Gutiérrez-Mendoza M, et al.
Fighting obesity: Non-pharmacological interventions. Clinical Nutrition
ESPEN. 2018;25:50-55.

Mayer MA, Hocht C, Puyé A, Taira CA. Recent advances in obesity
pharmacotherapy. Current Clinical Pharmacology. 2009;4:53-61.

Mayo Clinic. Healthy Lifestyle, Weight loss. Available at: https:/www.
mayoclinic.org/healthy-lifestyle/weight-loss/in-depth/weight-loss-drugs/
art-20044832

Yanovski SZ, Yanovski JA. Long-term drug treatment for obesity: a
systematic and clinical review. JAMA. 2014;311:74-86.

Apovian CM, Aronne LJ, Bessesen DH, et al. Pharmacological
management of obesity: an Endocrine Society clinical practice guideline.
J Clin Endocrinol Metab. 2015;100:342-362.

O’Brien P. Surgical Treatment of Obesity. In: Feingold KR, Anawalt B, Boyce
A, et al., eds. Endotext. South Dartmouth (MA): MDText.com, Inc.; 2000.
Valezi AC, Herbella FA. Historical Notes on the Surgical Treatment of
Morbid Obesity. In: Foregut Surgery. Cham: Springer, 2020; p. 219-226.
Peterson CT, Denniston K, Chopra D. Therapeutic uses of triphala in
ayurvedic medicine. J Altern Complement Med. 2017;23:607-614.
Mohammad K, Larijani B. A systematic review of the antioxidant, anti-
diabetic, and anti-obesity effects and safety of triphala herbal formulation.
J Med Plants Res. 2013;7:831-844.

Kamali SH, Khalaj AR, Hasani-Ranjbar S, et al. Efficacy of ‘Itrifal Saghir,
a combination of three medicinal plants in the treatment of obesity; A
randomized controlled trial. DARU. 2012;20:33.

Namazi N, Larijani B, Ayati MH, Abdollahi M. The effects of Nigella sativa
L. on obesity: A systematic review and meta-analysis. J Ethnopharmacol.
2018;219:173-181.

Tavakkoli A, Mahdian V, Razavi BM, Hosseinzadeh H. Review on clinical
trials of black seed (Nigella sativa) and its active constituent, thymoquinone.
J Pharmacopuncture. 2017;20:179.

Esteghamati A, Mazaheri T, Rad MV, Noshad S. Complementary and
alternative medicine for the treatment of obesity: a critical review. Int J
Endocrinol Metab. 2015;13: €19678.

Allison DB, Fontaine KR, Heshka S, Mentore JL, Heymsfield SB. Alternative
treatments for weight loss: a critical review. Crit Rev Food Sci Nutr.
2001;,41:1-28.

Icken D, Feller S, Engeli S, et al. Caffeine intake is related to successful
weight loss maintenance. Eur J Clin Nutr. 2016;70:532-534.

U.S Food & Drug Administration. Medical Devices for Weight Loss and
Weight Management: What to Know. Available at: https://www.fda.gov/
consumers/consumer-updates/medical-devices-weight-loss-and-weight-
management-what-know

Gordon K, Steele Gray C, Dainty KN, Delacy J, Ware P, Seto E. Exploring
an Innovative Care Model and Telemonitoring for the Management of
Patients With Complex Chronic Needs: Qualitative Description Study.
JIMIR Nursing. 2020;3:e15691.

Akram H, Aslam F. An Overview of Disease Burden, Mechanism,
Traditional and Non-traditional Management of Type 2 Diabetes. Journal
of Interdisciplinary Medicine. 2019;4:124-131.

World Health Organization. Global health risks: mortality and burden of
disease attributable to selected major risks. Available at: https://apps.who.
int/iris/handle/10665/44203

Shakoori IS, Aslam F, Ashraf G, Akram H. Understanding chronic disease
risk factors and multimorbidity. Int J Community Med Public Health.
2020;7:1990-1993.

CDC. Coronavirus Disease 2019 (COVID-19).Groups at Higher Risk for
Severe lliness. Available at: https://www.cdc.gov/coronavirus/2019-ncov/
need-extra-precautions/groups-at-higher-risk.html

WebMD. Obesity New Risk Factor for Young COVID Patients. Available at:
https://www.webmd.com/lung/news/20200429/obesity-new-risk-factors-
for-young-covid-patients



§ sciendo

Journal of
J l M Interdisciplinary
Medicine

ORIGINAL RESEARCH CARDIOLOGY // SURGERY

Effects of Pirfenidone on Echocardiographic
Parameters of Left Ventricular

Structure and Function in Patients

with Idiopathic Pulmonary Fibrosis

Shehab Al-Ansari!, Allen Borowski2, Ali Fuad3, Omar Alawadhi4, Haris Riaz2, Vikram Sharma’,
Nauman Khan', Brian D. Southern®, W.H. Wilson Tang?

' Department of Hospital Medicine, Medicine Institute, Cleveland Clinic, Cleveland, OH, USA

2 Department of Cardiovascular Medicine, Heart, Vascular, and Thoracic Institute, Cleveland Clinic, Cleveland, OH, USA
3 Royal College of Surgeons in Ireland, Dublin, Ireland

4 Department of Surgery, Tawam Hospital, Abu Dhabi, United Arab Emirates

5 Respiratory Institute, Cleveland Clinic, Cleveland, OH, USA

CORRESPONDENCE

Shehab Al-Ansari

Department of Hospital Medicine
M75. 9500 Euclid Avenue
Cleveland, OH 44195, USA

Tel: +1 216 218 5795

E-mail: alansas@ccf.org

ARTICLE HISTORY

Received: May 15, 2020
Accepted: May 24, 2020

Allen Borowski « Cleveland Clinic, 9500 Euclid
Avenue, Cleveland, Ohio 44195, USA.
Tel: +1 216 444 2200

Ali Fuad - 123 St Stephens Green, Dublin, Ireland.
Tel: +353 1402 2100

Omar Alawadhi « Tawam Hospital, Abu Dhabi, United
Arab Emirates. Tel: +9713 767 7444

Haris Riaz - Cleveland Clinic, 9500 Euclid Avenue,
Cleveland, OH 44195, USA. Tel: +1 216 444 2200

Vikram Sharma - Cleveland Clinic, 9500 Euclid
Avenue, Cleveland, OH 44195, USA.
Tel: +1 216 444 2200

Nauman Khan - Cleveland Clinic, 9500 Euclid
Avenue, Cleveland, OH 44195, USA.
Tel: +1 216 444 2200

Brian D. Southern « Cleveland Clinic, 9500 Euclid
Avenue OH 44195, USA. Tel: +1 216 444 2200

W.H. Wilson Tang - Cleveland Clinic, 9500 Euclid
Avenue, Cleveland, OH 44195, USA.
Tel: +1 216 444 2200

ABSTRACT

Aim: Pirfenidone is a novel anti-fibrotic agent utilized in the treatment of idiopathic pulmonary
fibrosis (IPF). It has been implicated in mitigating myocardial fibrosis and left ventricular (LV)
systolic and diastolic dysfunction in animal models. However, its impact on LV mechanics in
humans remains unknown. The aim of this study was to retrospectively evaluate the effects of
pirfenidone on echocardiographic parameters of LV function and structure in patients with IPF.
Methods: A total of 124 patients with IPF were included in this study: 64 patients treated with
pirfenidone (treatment group) and 60 patients not taking pirfenidone (control group), who had
serial pretreatment/baseline and posttreatment/follow-up echocardiograms done within a time
frame of four years. Changes in the means of parameters of LV function (systolic, diastolic, and
global longitudinal strain) and LV structure (mass and indexed volume indices) were compared
between the treatment and control groups. This was followed by a subgroup analysis that
included only 88 patients (47 treated, 41 controls) with echocardiographic evidence of myo-
cardial dysfunction at baseline (defined as an ejection fraction of <45, or diastolic dysfunction
stage 1 or more) in addition to a known clinical diagnosis of congestive heart failure. To account
for potential confounders, a secondary adjusted analysis by way of 1:1 propensity score match-
ing (PSM) was carried out. This yielded a sample consisting of 62 patients with 56 patients
in the subgroup cohort. Results: Patients in the treatment group were significantly younger
(69.4 vs. 77 years, p<0.001) and had relatively lower forced vital capacity (69.9% vs. 80.6%, p =
0.005) in comparison to the control group. However, after PSM, the age demographics were
comparable between both groups (7218 vs. 7215, p = 0.9). In the primary unadjusted analysis,
there was no statistically significant change in any of the mean parameters of LV function
and structure after pirfenidone administration when compared to the control group. Further-
more, no significant differences were noted in the subgroup cohort. Such findings were re-
demonstrated after a secondary analysis with PSM. Conclusion: From an echocardiographic
perspective, pirfenidone had no significant effects on LV structure and function in patients with
IPF, even in patients with more overt cardiac dysfunction.

Keywords: pirfenidone, idiopathic pulmonary fibrosis, heart failure, myocardial dysfunction
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INTRODUCTION

Pirfenidone, a novel anti-fibrotic agent, has been shown
to reduce the rate of pulmonary function decline and im-
prove disease-free progression in patients with idiopathic
pulmonary fibrosis (IPF).! Although its precise mecha-
nism of action remains to be deciphered, pirfenidone in-
hibits transforming growth factor-beta (TGF-)-mediated
fibroblast activation and collagen synthesis,> one of the
key pathways in the pathogenesis of myocardial fibrosis.?
Myocardial fibrosis is known to occur in both subtypes of
heart failure, being more pronounced in heart failure with
reduced (HFrEF) rather than preserved ejection fraction
(HFpEF).* However, in patients with HFpEF, the degree
of myocardial fibrosis is significantly correlated to the se-
verity of diastolic dysfunction.*

In pre-clinical studies, pirfenidone was found to miti-
gate myocardial fibrosis and attenuate left ventricular (LV)
remodeling and diastolic and systolic dysfunction in ani-
mal models,>-? suggesting the possibility of a mechanistic
overlap between cardiac and pulmonary fibrosis. This may
prove beneficial in the treatment of congestive heart fail-
ure (CHF), and in particular HFpEF, where disease-spe-
cific therapy is lacking and thus carries a poor prognosis.!?

To date, the effects of pirfenidone on LV mechanics in
humans remains unknown. We therefore sought to inves-
tigate this further by retrospectively examining the effects
of pirfenidone on echocardiographic parameters of LV
structure and function in patients with IPF. This was fol-
lowed by a subgroup analysis to only include patients with
more overt cardiac dysfunction. We hypothesize that pa-
tients taking pirfenidone will have more favorable changes
in markers of LV function and structure compared to the
control group.

Such a hypothesis-generating study from an already ex-
isting patient cohort could elucidate the implications of
pirfenidone on human myocardial mechanics and poten-
tially lead to newer indications.

MATERIALS AND METHODS

Patient selection

In this single-center retrospective study, 900 consecutive
patients with an International Classification of Diseases
(ICD)-10 diagnosis code of IPF were initially identified
between June 1, 2014 and June 1, 2018. Electronic medi-
cal records were then reviewed for clinical and echocar-
diographic data. Patients were included if they had a
confirmed radiological or histological diagnosis of IPF

Journal of Interdisciplinary Medicine 2020;5(2):35-42

in addition to serial baseline and follow-up echocardio-
grams, both done after the diagnosis was established. In
patients who were on pirfenidone (treatment group) we
defined baseline/pretreatment echocardiograms as those
done within two years before treatment and follow-up/
posttreatment echocardiograms as those done within two
years after treatment. Only patients taking pirfenidone
continuously throughout the defined time interval were
included. The control group consisted of patients with IPF
not taking pirfenidone or any other pulmonary disease
modifying medications and who had two serial echocar-
diograms done within four years of each other. Patients
with mitral stenosis or mitral valve surgery, severe mitral
regurgitation, severe aortic stenosis or regurgitation, and
atrial fibrillation at the time of echocardiographic analysis
were excluded. Of note, patients who had a history of atrial
fibrillation were only included if they were in normal sinus
rhythm during echocardiographic analysis, to allow for de-
tailed diastolic assessment.

Sequentially, a total of 124 patients with IPF were in-
cluded in the primary analysis, 64 treated with pirfenidone
and 60 controls not on pirfenidone. This was followed
by a subgroup analysis that included only 88 patients (47
treated, 41 controls) with echocardiographic evidence of
myocardial dysfunction at baseline (defined as either EF
of <45% or grade 1 or more diastolic dysfunction) in ad-
dition to a known clinical diagnosis of CHF. In this study,
the clinical diagnosis of CHF was established if a patient
fulfilled the well-validated Framingham criteria.! Clinical
data pertaining to the diagnosis was obtained from elec-
tronic medical records of patient encounters with inter-
nists or cardiologists within our institution.

Institutional Review Board approval was granted for
retrospective collection of data and informed consent was
waived. This study complied with the Declaration of Hel-
sinki.

Statistical considerations

Statistical analysis was performed using the Statistical
Package for the Social Sciences software (SPSS v26 for
Windows, SPSS Inc., Chicago, IL, USA). Continuous
variables were expressed as mean + standard deviation if
normally distributed, and as mean (median, interquartile
range) if non-normally distributed, as determined by the
Shapiro-Wilk W test. Independent t test score and Mann-
Whitney U test were utilized to assess for any statistical
significance for normal and non-normally distributed vari-
ables, respectively. Categorical variables were expressed as
a percentage, and the Chi-squared test was used to ascer-
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900 patients with idiopathic pulmonary fibrosis
presenting between 2014 and 2018

\ 4

Inclusion and exclusion criteria*

124 patients with baseline and follow-up
echocardiograms

A

Primary unadjusted analysis

\ 4

Treatment group: 64 patients taking
pirfenidone in total, 47 patients
included in the subgroup cohort**.

Control group: 60 patients not on
pirfenidone in total, 40 patients
included in the subgroup cohort

A

Propensity score matching

\ 4

Treatment group: 31 patients in total.
Subgroup cohort: 28 patients

Treatment group: 31 patients in total.
Subgroup cohort: 28 patients

Inclusion criteria*:

4 years of each other.

Exclusion criteria*:

Subgroup cohort**:

« Patients with a confirmed diagnosis of IPF
« Serial baseline and follow-up echocardiograms done after the diagnosis of IPF

» Treatment group: pretreatment echocardiogram done within 2 years before
pirfenidone administration. Posttreatment echocardiogram done within 2 years
after pirfenidone administration (maximum time interval of 4 years).

« Control group (patients not taking pirfenidone or any other pulmonary disease-
modifying medications): baseline and follow-up echocardiograms done within

» Mitral stenosis, mitral valve surgery, severe mitral regurgitation, severe aortic
stenosis or regurgitation and atrial fibrillation at the time of assessment.

Includes patients with baseline echocardiographic myocardial dysfunction in addition
to a clinical diagnosis of congestive heart failure.

FIGURE 1.

tain any statistical significance. A two-tailed p value of less
than 0.05 was considered significant. In the primary unad-
justed analysis, changes in the means of echocardiographic
parameters of LV structure and function were compared
between the treatment and control groups. This was fol-
lowed by a subgroup analysis to only include patients with
more overt echocardiographic evidence of myocardial

Patient selection process and statistical methodology

dysfunction at baseline in addition to an established clini-
cal diagnosis of heart failure.

To account for confounding variables that can poten-
tially impact changes in parameters of LV function and
structure, an adjusted secondary analysis was carried out
by way of 1:1 propensity score matching (PSM). To es-
timate the propensity score, a set of variables (including
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TABLE 1. Baseline demographic and clinical characteristics
Treatment group Control group p value
(n=64) (n=60)
Age (years) 69.4+7 77 £8.8 <0.001
Male % (n) 71.9 (46)** 65 (39) 0.4
Body surface area (m?) 2+02 19+03 01
Body mass index (kg/m?2) 301+438 282+6 01
Systolic blood pressure (mmHg) 122.6 £14.9 1279 +£16.5 0.2
Diastolic blood pressure (mmHg) 73173 76 £6.2 0.2
Cardiac risk factors and co-morbidities % (n)
Hypertension 687 (44) 56.6 (34) 0.2
Diabetes 21.9 (14) 15 (9) 0.5
Hyperlipidemia 67.2 (43) 51.2 (31) 0.08
Chronic kidney disease 31.3 (20) 45 (27) 0.07
Atrial fibrillation 17.2 (M) 30 (18) 0.09
Coronary artery disease 42.2 (27) 417 (25) 0.6
Cardiac medications % (n)
Beta-blockers 43.8 (26) 35(21) 06
Diuretics 343 (22) 33.3(20) 0.9
Renin-angiotensin-aldosterone inhibitors 391(25) 3521 0.5
Pulmonary function testing
Baseline predicted forced vital capacity (%) 69.9+18.2 80.6 +42.8 0.005
Laboratory testing
Serum creatinine (mg/dL) 11+£04 12+07 0.2
Time interval between baseline and follow-up 17+13 15+11 0.2

echocardiogram (years)

n, number of patients; **numbers within the brackets represent absolute figures

age, gender, body mass index, history of coronary artery
disease, chronic kidney disease, diabetes, hypertension,
atrial fibrillation, use of beta blockers, and use of renin-
angiotensin-aldosterone inhibitors) that could poten-
tially impact the degree of myocardial fibrosis and thus
LV function and structure were selected. Such variables
were then included in a multi-variable logistic regres-
sion model which produced a propensity score for each
of the 124 patients included in the primary analysis. Tak-
ing the estimated propensity score of each patient, a 1:1
match analysis without replacement was carried out using
the nearest-neighbor matching technique, with a match
tolerance of 0.2 of the pooled standard deviation of the
logit of the propensity score, as previously described in
the literature.!? This yielded a sample consisting of 62
patients with IPF in total (31 treated, 31 controls), all of
which were included in the secondary adjusted analysis.
Finally, the process was repeated once more to only in-
clude the matched subgroup cohort, which resulted in 56
patients with relatively more severe cardiac dysfunction
(28 treated, 28 controls). The C-statistic of the propensity
score models was approximately 0.8, which is considered
an adequate model fit.12

Figure 1 summarizes the patient selection process ac-
cording to the aforementioned inclusion criteria, exclu-
sion criteria, and statistical methodology.

Echocardiographic analysis

Comprehensive echocardiographic data extracted from a
total of 248 echocardiograms (two echocardiograms per
patient) were reviewed for parameters of LV structure,
systolic function and diastolic function. Missing data, in-
cluding detailed diastology analysis and global longitudi-
nal strain, were obtained by directly performing measure-
ments on stored images offline. This was performed by
an experienced research sonographer in a blinded man-
ner, using commercially available software from Siemens
Healthcare (Syngo Dynamics 9.0). LV ejection fraction
(EF) and cardiac volumes (indexed LV end-systolic vol-
ume, LV end-diastolic volume, and left atrial volume) were
calculated using the modified Simpson bi-plane method in
the apical 2- and 4-chamber views. In the parasternal short
axis view, LV mass was estimated utilizing the Devereux
formula after measuring the LV end-diastolic dimension,
interventricular septal thickness, and posterior wall thick-



Journal of Interdisciplinary Medicine 2020;5(2):35-42

TABLE 2. Baseline echocardiographic characteristics
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Baseline echocardiographic parameter Treatment group Control group p value
(n=64) (n=60)
LV structure
Indexed LV mass (gm?) 916 +31.2 941+ 301 07
LV diastolic internal dimension (cm) 45+ 07 44+0.8 0.6
LV systolic internal dimension (cm) 33+19 312+07 0.6
Intraventricular septal wall thickness (cm) 112 £ 01 119+0.2 0.2
Posterior wall thickness (cm) 1.03+01 1M+0.2 01
Indexed LV end-systolic volume (mL/m2) 17.8 £9.5 204+96 0.2
Indexed LV end-diastolic volume (mL/m?) 445 £ 20 456+12.9 0.8
LV systolic function
EF (%) 601+£6.2 60.2+£104 07
Patients with EF <45% (n) 9.4% (6) 15% (9) 0.5
LV diastolic function
Indexed left atrial volume (mL/m2) 273 +10 31.2+133 01
Mitral valve E wave 67 (73, 37.5) 76 (65, 19) 01
Mitral valve A wave 81+96 88+ 211 01
Mitral valve E/A ratio 0.89/0.4 0.88/0.4 01
Mitral valve deceleration time (ms) 43 (226, 72) 38 (203, 74) 01
Septal " (cm/s) 63113 58+16 01
Septal E/e” Nn.8+4.4 131+47 01
Lateral " (cm/s) 82+21 81+29 0.8
Lateral E/e” 89+32 9.94 + 1 01
Pulmonary vein systolic wave (cm/s) 52 +151 56 £15.3 0.3
Pulmonary vein diastolic wave (cm/s) 40.3 (40,12.5) 427 (38,13.5) 0.8
Pulmonary vein systolic wave to diastolic wave ratio 1.4 (1.5, 0.4) 14 (1.5, 0.4) 0.9
Diastolic stage % (n)
0 26.5% (17) 33.3% (20) 0.9
1 67.2% (43) 51.7% (31) 01
2 6.3% (4) 15% (9) 0.2
3 0 0 1
LV global longitudinal strain (%) -16.5 (-16.5, 1.09) -15.6 (16, 2.8) 01

n, number of patients; LV, left ventricle; EF, ejection fraction

ness. In this study, several parameters of diastolic function
measured in the apical 4-chamber view were obtained by
placing the sample volume at the mitral annulus as well as
the tip of the mitral valve leaflets; peak mitral inflow ve-
locities during early and late atrial filling (E and A waves),
mitral valve deceleration time and peak early velocity (e”)
measured at both septal and lateral locations. Subsequent-
ly, pulmonary vein systolic wave and diastolic wave were
measured by placing the sample volume at the right upper
or lower pulmonary vein, and the systolic to diastolic wave
ratio was then calculated.

The severity of diastolic dysfunction was graded in ac-
cordance to the American Society of Echocardiography/
European Association of Cardiovascular Imaging.!> Global
longitudinal strain was assessed using velocity vector im-
aging; strain contours were drawn from the apical 4-cham-

ber, 2-chamber, and the apical long axis view in those with
adequate frame-rate capture, respectively. Endocardial
borders were automatically generated by the software and
were manually adjusted as needed.

RESULTS

As illustrated in Table 1, patients in the treatment group
were significantly younger (69.4 vs. 77 years, p <0.001)
and had relatively lower forced vital capacity (69.9% vs.
80.6%, p = 0.005) in comparison to the control group.
Other baseline clinical and echocardiographic variables
were statistically comparable between the two groups
(p >0.05). Moreover, after PSM, the age demographics
of both groups were comparable as well (72.18 vs. 72.15
years, p = 0.9).
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TABLE 3. Mean change in echocardiographic parameters

Mean change in echocardiographic parameter Treatment group Control group p value
(n=64) (n=60)

LV structure
Indexed LV mass (gm?) —-41+30.3 -8.2+50 01
LV diastolic internal dimension (cm) -01+0.6 +0.3+0.2 01
LV systolic internal dimension (cm) -01+0.8 +01+14 0.4
Intraventricular septal wall thickness (cm) 0+03 +0.3+13 0.3
Posterior wall thickness (cm) 0+0.2 -01+03 0.4
Indexed LV end-systolic volume (mL/m?2) -1.4(01,9.8) -16 (0, 15) 0.8
Indexed LV end-diastolic volume (mL/m?) -03+19 +27+208 0.5

LV systolic function
EF (%) +7 (3,10.75) +4 (3.5, 9.75) 0.3

LV diastolic function
Indexed left atrial volume (mL/m?2) +3 (4, 11.6) +6 (4,18.6) 0.5
Mitral valve E wave —-3.3(2,19.5) -01(-25,33.2) 0.4
Mitral valve A wave -012 (-2, 22) -0.3 (-2, 24) 0.8
Mitral valve E/A ratio 0+03 —01+1 0.3
Mitral valve deceleration time (ms) -11.6+58 —12.6 +1331 01
Septal " (cm/s) -01(0, 2) -2(0,3) 0.3
Septal E/e” -0.6 (0.6, 4.5) -06(-04,6.2) 0.9
Lateral € (cm/s) -03+28 -04+33 0.2
Lateral E/e” -05+49 -04+53 0.9
Pulmonary vein systolic wave (cm/s) =31+ 11 —-6.8+345 06
Pulmonary vein diastolic wave (cm/s) -09+14.2 -2.8+29 0.8
Pulmonary vein systolic wave to diastolic wave ratio -07+07 -05+07 0.3

LV global longitudinal strain (%) +0.5 + 31 -02+17 0.2

n, number of patients; LV, left ventricle; EF, ejection fraction

Of note, baseline and follow-up echocardiograms were
done at similar time intervals in treatment and control
groups, respectively: 1.7 vs. 1.5 years (p >0.05).

Table 2 summarizes the various baseline echocardio-
graphic parameters measured in this study, all of which
were comparable between the treatment and the control
group, respectively (p >0.05): mean baseline LVEF was
61% vs. 62%, 9.4% vs. 15% of patients had an impaired
LVEF <45%, 51.7% vs. 67.2% of the patients had grade 1
diastolic dysfunction, 6.3% vs. 15% grade 2 and 0% grade
3. Global longitudinal strain was -16.5% vs. —-15.6%, mean
indexed end-diastolic volume was 44.5 mL/m? vs. 45.6
mL/m?, and mean indexed end-systolic volume was 17.8
mL/m?vs. 20.4 mL/m?.

As shown in Table 3, in the primary unadjusted analysis,
there was no statistically significant change in the means of
any of the echocardiographic parameters of LV structure,
diastolic function, systolic function, and global longitudi-
nal strain post pirfenidone administration when compared
to the control group.

In addition, we observed no significant difference in the
mean change of any of the echocardiographic parameters

between the treatment and control groups included in the
subgroup cohort (Table 4).

After accounting for confounding variables by means of
PSM, the aforementioned findings were re-demonstrated
in the secondary adjusted analysis (please refer to Table S1
and Table S2 in the supplemental section).

DISCUSSION

The key finding of our study is that pirfenidone did not
significantly impact echocardiographic parameters of left
ventricular structure, diastolic function, systolic function,
and global longitudinal strain in patients with IPF when
compared to a control group of patients not on any dis-
ease-modifying medications. Furthermore, there were no
significant changes in any of the echocardiographic param-
eters, not even in patients who had more overt echocar-
diographic evidence of myocardial dysfunction in addition
to a clinical diagnosis of CHF. Contrary to our hypothesis,
from an echocardiographic perspective, pirfenidone did
not seem to improve LV function or attenuate the degree
of myocardial dysfunction in patients with IPF.
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TABLE 4. Mean change in echocardiographic parameters of patients in the subgroup cohort

Mean change in echocardiographic parameter Treatment group Control group p value
(n=47) (n=41)

LV structure
Indexed LV mass (gm?) -85+303 +77 £ 53.5 01
LV diastolic internal dimension (cm) -09+538 -0+15 0.3
LV systolic internal dimension (cm) -0.2+0.9 -01+12 07
Intraventricular septal wall thickness (cm) +01+0.3 -01+0.5 0.5
Posterior wall thickness (cm) 0+0.2 0+04 0.6
Indexed LV end-systolic volume (mL/m2) +0.6 +£12.9 +07 £ 1.3 0.9
Indexed LV end-diastolic volume (mL/m?) +3.4+£227 —-21+216 0.3

LV systolic function
EF (%) +4.5 (5, 10.5) +2.7(4,13) 0.5

LV diastolic function
Indexed left atrial volume (mL/m?2) +3+96 +6.9+ 217 0.3
Mitral valve E wave +6.3 (3, 22.5) +0.4 (-3, 35) 0.2
Mitral valve A wave -2 (=2,20) —73 (-6, 23) 0.6
Mitral valve E/A ratio +0.1(0, 0.31) +01(0, 0.5) 0.5
Mitral valve deceleration time (ms) -6.3+66.2 —34.9+129.2 0.4
Septal e (cm/s) +01+£1.8 +04+28 0.5
Septal E/e” +0.8+ 51 +01+5.8 0.6
Lateral € (cm/s) +0.5+26 -07+27 01
Lateral E/e’ +0.9(0.2,3.2) -0.5(-03,3.3) 06
Pulmonary vein systolic wave (cm/s) —-2.9(=2,14.5) -5.9 (0, 62) 0.8
Pulmonary vein diastolic wave (cm/s) +21(-0.5, 21.2) +0.7 (O, 56) 0.9
Pulmonary vein systolic wave to diastolic wave ratio 0+05 -03+07 0.2

LV global longitudinal strain (%) +0.7 (0.3, 3.9) +0.7 (0,17) 0.7

n, number of patients; LV, left ventricle; EF, ejection fraction

Several factors may have contributed to our findings.
First, the study design was retrospective in nature, with
a small sample size and inherited selection bias based on
availability of echocardiograms and pirfenidone. Although
PSM did statistically adjust for potential confounders
(such as age, gender, history of coronary artery disease
etc., mentioned previously), there are unmeasurable con-
founding factors that could not have been accounted for.
Second, approximately 60% of the entire study sample had
grade 1 dysfunction, and only 9.4% of the patients in the
treatment group vs. 15% of patients in the control group
had LVEF <45%, suggesting that most patients included
in the study did not have echocardiographic evidence of
severe cardiac dysfunction. Third, the pathophysiology of
heart failure is complex, multi-modal, and unique; myo-
cardial fibrosis represents one component only, and we do
not have direct assessments to quantify fibrosis.!* Changes
in echocardiographic parameters of LV structure and func-
tion serve as indirect markers of myocardial fibrosis. It is
possible that some patients may have subclinical evidence
of myocardial fibrosis that could not have been detected
on serial echocardiography. Finally, there is evidence sug-

gesting that some patients with heart failure may not have
myocardial fibrosis, thus an anti-fibrotic is not applicable
in this context.1

Larger prospective studies and randomized control tri-
als (such as the ongoing PIROUETTE study'®) in patients
with known heart failure are therefore needed to assess the
impact of this novel agent on myocardial fibrosis, utilizing
cardiac magnetic resonance imaging. Findings should then
be correlated to clinical outcomes to ascertain any benefit
this anti-fibrotic agent may have in the context of heart fail-
ure. It would also be interesting to examine the effects of
this novel agent on right-sided cardio-mechanics.

CONCLUSION

In conclusion, in our retrospective single-center study of
idiopathic pulmonary fibrosis patients, treatment with pir-
fenidone was not associated with any significant changes
in echocardiographic parameters of left ventricular struc-
ture and function. Our findings therefore caution the im-
plications that pirfenidone may have anti-fibrotic proper-
ties that extend beyond its pulmonary indications. To our
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knowledge, this is the first study in humans reviewing the
implications of this novel agent outside the field of pulmo-
nary medicine.
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ABSTRACT

Background: Malaria and HIV/AIDS are two major diseases that represent serious public
health threats in Nigeria. They have been ascribed diseases of poverty, and therefore their
distribution is expected to be overlapping. Aim: The aim of this study was to determine the
prevalence of malaria parasites and HIV among febrile patients in the lkeja area of Lagos
State, Nigeria. Materials and Methods: The study was conducted on 300 patients attend-
ing medical consultation and referred to blood screening for malaria parasites at Reddington
Hospital, Lagos State. Malaria parasites were identified microscopically, and HIV screening
was carried out using rapid diagnostic tests (RDT). Results: The prevalence of malaria and
HIV was 98.7% and 3.7%, respectively. All HIV-positive individuals were also infected by ma-
laria parasites. Mean parasitemia was significantly higher in HIV-positive individuals (16,507.9
+2,280.7 P/uL) than in HIV-negative subjects (3,252.505 + 236.3 P/uL) (p <0.05). Conclusions:
Our results suggest that HIV-infected individuals are more susceptible to infection with malaria
parasites. Prompt HIV management is necessary in malaria-endemic areas to reduce disease
severity in case of coinfection with HIV.

Keywords: malaria, HIV/AIDS, association, morbidity, Nigeria

BACKGROUND

Malaria and HIV/AIDS are two major diseases with serious public health impli-
cations in Nigeria. Globally, Nigeria is ranked number one and two in the total
number of people affected by malaria and HIV/AIDS, respectively.!2 Both dis-
eases are poverty-related, as the poorest segment of the population is the most
vulnerable due to the lack of access to information, quality education, and good
health facilities.? Each year, malaria and HIV cause over 2 million deaths glob-
ally.* Children under the age of 5 and pregnant women have the highest morbid-
ity associated with malaria parasites infection,>¢ while women and adolescent
girls have the highest risk of HIV infection.” During concurrent malaria parasites
and HIV infections, approximately 1 million pregnant women experience vari-
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ous degrees of complications in countries of sub-Saharan
Africa,8 thus endangering the lives of both the mothers and
the fetuses.

The geographical overlap between malaria parasites and
HIV infections has generated research interest in terms
of co-morbidity impact of concomitant infections. Some
studies have suggested that there is no association between
malaria parasites and HIV infection,® especially in popu-
lations where the prevalence of HIV is low.!* However,
others have reported a bidirectional and synergistic in-
teraction.!! Evidence has implicated concomitant malaria
parasite and HIV infection in facilitating the progression
of malaria. Importantly, malaria and HIV coinfection has
been linked to an increased risk of severe malaria in adults,
congenital infection, and increased transmission dynam-
ics of the two diseases.!2-14 On the other hand, malaria
has been reported to cause a reduction in CD4 cell count,
thus exacerbating the clinical course of those infected with
HIV.’5 Another study showed a significant rise in HIV-1
plasma load in individuals infected with malaria parasites
compared to those without infection, even after up to 10
weeks of treatment.!¢ Factors influencing the clinical im-
pact of these interactions could include extent of malaria
transmission in the area, host immunity, and the individual
affected (e.g., adult, child, or pregnant woman).!”

The aim of this study was to determine the prevalence of
malaria and HIV among febrile patients in the Ikeja area of
Lagos State, Nigeria. The study also sought to gather more
evidence on the susceptibility of individuals to malaria par-
asites infection in case of concomitant infection with HIV.

MATERIALS AND METHODS

The study was carried out in Ikeja, a city with a popula-
tion of about 437,400 people, located in Lagos State, Ni-
geria. The city is close to the popular Murtala Muhammad
International Airport. It is the capital of Lagos State with
a very large residential zone, and it is set near the Lagos
Lagoon. There were over 60,000 cases of malaria in Ikeja
in 2013.8 The closeness of the city to Lagos Lagoon and
the poor drainage system found in some of its areas could
provide suitable breeding sites for mosquito malaria para-
site vectors, enabling stable transmission of malaria. As far
as HIV/AIDS is concerned, its transmission is largely as-
sociated with large population sizes and fluid movement of
people in and out of the state.!

A descriptive cross-sectional study was conducted
among febrile patients who presented themselves for medi-
cal examination at Reddington Hospital, one of the many
hospitals in Ikeja receiving malaria patients. To calculate

Journal of Interdisciplinary Medicine 2020;5(2):43-47

our sample size, we used the prevalence of malaria and HIV
coinfection (2.9%) previously reported in Ikeja,20 and a pre-
cision (d) of 2%. Using the method of Daniel,2! a minimum
sample size of approximately 270 participants was calculat-
ed. The study included 300 subjects, regular dwellers of the
area or Lagos. Only febrile patients with signs and symp-
toms of uncomplicated malaria, such as fever >40°C, chill,
headache, rigor, and joint pain, were included.?

Venous blood samples were obtained from the subjects
by a trained laboratory staff on duty. Clean and grease-free
labeled glass slides were prepared, and then thick and thin
blood films were made by spreading a drop of blood on
the slides. The blood was allowed to dry and then stained
with 10% Giemsa stain solution. After 10 min, the stain
was washed with clean running water and then dried. A
drop of immersion oil was applied to each slide and was
examined under x100 objective lens for malaria parasites.
Parasitemia was estimated using the methods described by
Cheesbrough.2

All subjects were screened using Determine (DT) HIV-
1/2 test kits (Alere Medical Company Limited, Chiba,
Japan). About 3-5 mL of blood was collected by veni-
puncture and transferred to an EDTA bottle. The blood
was properly mixed and then centrifuged at 1,500 rpm
for 10 min. The plasma was stored in a plain tube and kept
at —20°C until used. For testing, 50 pL of the plasma was
added to the test spot on the kit, and the result was read
after 15 min. The result was interpreted according to the
kit instructions.

All kits were purchased centrally and were stored at
the temperature specified by the manufacturer. Malaria
and HIV tests were performed independently and were
confirmed by another trained personnel. Participation in
the study was voluntary, and only those who gave their
consent were included. Children were included based on
their parents’ consent. Institutional ethical approval was
obtained from Olabisi Onabanjo University Teaching Hos-
pital (OOUTH), Ogun State, Nigeria.

Data were analyzed using SPSS for Windows version
22.0 (IBM Corp, Armonk, NY, USA). Counts and percent-
ages were used to summarize categorical variables, and the
mean = SE was used to summarize numerical variables.
Differences in prevalence by subject categories were an-
alyzed using the chi-square and Fisher’s exact test, while
malaria parasitemia was analyzed using one-way ANOVA.
Tukey’s post-hoc test was used to compare significant dif-
ferences between groups. Significant differences in ma-
laria parasitemia in relation to the participant’s HIV status
was tested using Student’s ¢-test. A p value less than 0.05 (p
<0.05) was considered statistically significant.
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TABLE 1. Characteristics of the subjects

Variables Number Proportion (%)

Age
Children (1-17 years) 93 31.0
Adults (18-59 years) 160 533
Elderly (60 years) 47 157

Gender
Male 153 51.0
Female 147 49.0

RESULTS

The study population comprised children (n = 93, 1-17
years; 31%), adults (n = 160, 18-59 years; 53.3%), and el-
derly subjects (n = 47, 260 years; 15.7%) (Table 1). The
mean age of the participants was 32.3 + 22.8 years. The
overall prevalence of malaria parasites was 98.7%, and mean
parasitemia was 3,695.2 + 281.2 parasites/puL of blood (P/
pL). The prevalence of malaria in children (95.7%) was not
significantly different from that of adult (100%) and elderly
subjects (100%) (p >0.05). There was also no significant
variation in the prevalence of malaria in male (98.7%) and
female subjects (98.6%) (p >0.05). However, the intensity
of infection due to malaria parasites varied significantly by
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age and gender (p <0.05). The mean parasitemia (5,012.7 *
807.1 P/pL) of elderly subjects was significantly higher than
that of adults (4,273.0 £ 424.7 P/pL) and children (2,035.1
1 287.4 P/uL) (p <0.05) (Table 2). Also, male subjects had
significantly higher parasitemia (3,722.4 + 411.0 P/uL)
than female participants (3,666.8 + 384.1 P/uL) (p <0.05).

The prevalence of HIV in the population was 3.7%. Al-
though the prevalence of HIV was higher in adults (5.6%)
than in the elderly (4.3%) and in females (4.1%) compared
to males (3.3%), the prevalence of HIV was neither age-
nor gender-dependent (p >0.05) (Table 3). All HIV-pos-
itive subjects were infected with malaria parasites, while
98.6% of HIV-negative individuals had malaria. Also, mean
parasitemia was significantly higher in HIV-positive indi-
viduals (16,507.9 + 2,280.7 P/pL) than in HIV-negative
subjects (3,252.505 + 236.3 P/pL) (p <0.05).

DISCUSSION

The study has shown that malaria is still a major problem
in Lagos despite all efforts put in place to curtail the spread
of the disease. Generally, the prevalence of malaria is higher
among febrile patients, and malaria is the most common
cause of fever in Nigeria, especially in children.?* The preva-
lence reported in this study was the highest ever recorded in

TABLE 2. Prevalence and intensity of malaria parasite

Variables Number Number Proportion Parasitemia
examined infected (%) (P/pL)
Age
Children (1-17 years) 93 89 957 2,035.1+ 28742
Adults (18-59 years) 160 160 100.0 4,273.0 £ 42470
Elderly (>60 years) 47 47 100.0 5,012.7 + 8071¢
Gender
Male 153 151 987 3,722.4 + 411.08
Female 147 145 98.6 3,666.8 £ 384.1

Different superscripts denote significant differences by Tukey's post-hoc test (p <0.05). Similar superscripts denote no significant

difference by Tukey's post-hoc test (p >0.05).

TABLE 3. HIV status among febrile patients

Variables Number Number Proportion p value
examined infected (%)

Age
Children (1-17 years) 93 0 0.0 0.287
Adults (18-59 years) 160 9 5.6
Elderly (>60 years) 47 2 43

Gender
Male 153 5 33 0.766
Female 147 6 41
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any region of Nigeria among febrile patients. Previous stud-
ies reported a prevalence of 7.4% in Ilorin,? 29.7% in Oyo
town,2 and 37.6% in Ikare-Akoko, Ondo.?” Higher preva-
lences of 54%,28 56%,2° 63%,3° 56.8%,3! and 65.5%32 were re-
ported in Jos, Sokoto, Simawa Ogun State, Keffi, and Birnin
Kudu in Kano State, respectively. In Lagos, our previous
study found a prevalence of 39.5%, 61% and 61.3% among
febrile infants, non-pregnant women, and pregnant women,
respectively.?? Another study in Lagos reported a very high
prevalence (92.1%) among febrile infants (age 0-5 years).2*

This study confirmed that Lagos State is a suitable re-
gion for stable transmission of malaria. Evidence from
the State’s report on malaria cases showed that malaria
transmission is far from being under control. Reports have
shown an increase in malaria cases from 488,780 in 2012 to
547,150 in 2014.3% The probable reasons for this unabated
increase in transmission include the presence of abundant
water bodies in close proximity to human dwellings, suit-
able for the breeding of mosquitoes and subsequent trans-
mission of malaria parasite to humans. Due to poor drain-
ing systems in many areas, this expanse of water bodies
sometimes finds its way into canals and drainage systems,
especially during flooding, to create further temporary
breeding sites for these mosquitoes. Another possible rea-
son could be the very low utilization of long-lasting insec-
ticide-treated nets (LLIN) in Lagos, with a reported utili-
zation rate of 18%.3* This value is significantly lower than
the 59% and 67.6% LLIN utilization rates recorded in Osun
and EKkiti State, respectively.335 Lagos is a megacity, and
LLIN distribution through the government’s malaria con-
trol program may pose some difficulties. In another study,
adherence to current malaria treatment guidelines in La-
gos was generally poor, as only 7% of people were using an
artemisinin-based combined therapy in their last malaria
episode; the majority of patients still preferred sulphadox-
ine-pyrimethamine and chloroquine.?® This could increase
the development of resistant parasite strains, especially in
the case of chloroquine.

Although there was no significant difference in the
prevalence of malaria among different population groups,
parasitemia varied significantly, with the older population
carrying the higher burden of the disease. It is usually ex-
pected that children, especially infants, would bear the
greatest burden of malaria, because acquired immunity
may still be not well developed. However, advocacy for ma-
laria prevention in children and pregnant women has been
strong recently in Nigeria. This may yield a better adher-
ence to malaria control in these groups. Even with limited
resources, children (0-5 years) and pregnant women are
given priority in malaria control programs in every state
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of Nigeria. These programs may have an impact by reduc-
ing the extent of exposure to mosquitoes and subsequently
lowering the intensity of malaria parasites infection in
these groups. Nevertheless, the mean parasitemia recorded
in children was very high in our study, and efforts towards
abating transmission should be further strengthened, not
only in children, but also in the adult population (age 18-59
years) that has a significant number of pregnant women.

In our study, the prevalence of HIV was lower than in
many studies reported elsewhere in Nigeria. A prevalence
of 4.9% was reported in Osogbo,?” 6.2% in Abeokuta,
24.1% in Borno,3° 10% in Benin, and 16% in Zaria.*® The low
prevalence we found in Lagos could represent the positive
impact of the various HIV/AIDS prevention programs in
the state. Of importance is the possible contribution of HIV
infection to increasing susceptibility to malaria parasites in-
fection. This was demonstrated by the increased prevalence
and intensity of malaria parasites infection in HIV-positive
subjects compared to HIV-negative individuals. While ear-
lier studies have shown no relationship between HIV and
the severity of malaria in children and adults,*-*2 our results
seem to confirm the findings of studies that have linked HIV
infection to a predisposition to more frequent episodes of
symptomatic and severe malaria.*3 It is possible that by sup-
pressing the immune system, HIV favors the multiplication
and proliferation of malaria parasites.

CONCLUSION

This study has shown that malaria was hyperendemic among
febrile patients, while HIV had a low incidence in Ikeja, La-
gos. Due to the possible interactions between malaria and
HIV/AIDS, the presence of one can influence the morbid-
ity associated with the other. HIV increases susceptibility to
malaria parasites and could therefore aggravate the burden
associated with malaria in infected individuals, with more
serious consequences in pregnant women and infants. In
order to minimize the impact of HIV on malaria, malaria
and HIV control programs should be integrated into one
another. The distribution of LLIN and promotion of their
usage should be incorporated into voluntary counselling
and testing programs in malaria endemic areas. Prompt
treatment of malaria confirmed febrile patients is also high-
ly recommended, especially in HIV/AIDS endemic areas.

ACKNOWLEDGEMENT

The authors acknowledge the participants and the person-
nel on duty in Reddington Hospital, Ikeja, Lagos, Nigeria
during data collection for their cooperation.



Journal of Interdisciplinary Medicine 2020;5(2):43-47

STATEMENT OF ETHICS

Informed consent was obtained from the participants. Eth-
ical approval with approval number OOUTH/DA.326/899
was obtained from Olabisi Onabanjo University Teaching
Hospital, Ogun State, Nigeria.

CONFLICT OF INTEREST

None declared.

REFERENCES

1

National Agency for the Control of AIDS (NACA). National Strategic
Framework on HIV and AIDS: 2017-2021. Available at: https://naca.gov.
ng/wp-content/uploads/2017/09/NATIONAL-HIV-AND-AIDS-STRATEGIC-
FRAMEWORK .pdf

World Health Organisation (WHO). World Malaria Report, 2018. Available
at. https://www.who.int/malaria/publications/world-malaria-report-2018/
report/en/

Kwenti TE. Malaria and HIV coinfection in sub-Saharan Africa: prevalence,
impact, and treatment strategies. Res Rep Trop Med. 2018;9:123-36.
World Health Organisation (WHO). Malaria in HIV/AIDS Patients. Geneva:
WHO; 2017. Available at: https://www.who.int/malaria/areas/high_risk_
groups/hiv_aids_patients/en/

World Health Organisation (WHO). World Malaria Report 2015. Geneva:
WHO; 2015. Available at: https://www.who.int/malaria/publications/world-
malaria-report-2015/report/en/

Kwenti TE, Kwenti TD, Latz A, Njunda LA, Nkuo-Akenji T. Epidemiological
and clinical profile of paediatric malaria: a cross sectional study performed
on febrile children in five epidemiological strata of malaria in Cameroon.
BMC Infect Dis. 2017;17:499.

Joint United Nations Programme on HIV and AIDS. Fact sheet: World AIDS
Day 2017. 2017. Available at: http://www.unaids.org/sites/ default/files/
media_asset/UNAIDS_FactSheet_en.pdf.

Gonzélez R, Ataide R, Naniche D, Menéndez C, Mayor A. HIV and
malaria interactions: where do we stand? Expert Rev Anti Infect Ther.
2012;10:153-165.

Salako LA, Idigbe EO, Erinosho MA, Akinosho RO, Mafe AG. Malaria and
Human Immunodeficiency Virus (HIV) infection among adults in Ogun State,
South-Western Nigeria. Niger Quarterly J Hospital Med. 1996;6:279-283.
Cuadros DF, Branscum AJ, Garcia-Ramos G. No evidence of association
between HIV-1and malaria in populations with low HIV-1 Prevalence. PLoS
ONE. 2011,6: €23458.

Alemu A, Shiferaw Y, Addis Z, Mathewos B, Birhan W. Effect of malaria on
HIV/AIDS transmission and progression. Parasites Vect. 2013;6:18.
French N, Nakiyingi J, Lugada E, Watera C, Whitworth JA, Gilks CF.
Increasing rates of malarial fever with deteriorating immune status in HIV-
l-infected Ugandan adults. AIDS. 2001;15:899-906.

Abu-Raddad LJ, Patnaik P, Kublin JG. Dual infection with HIV and malaria
fuels the spread of both diseases in sub-Saharan Africa. Science.
2006;314:1603-1606.

Perrault SD, Hajek J, Zhong K, et al. Human immunodeficiency virus
coinfection increases placental parasite density and transplacental malaria
transmission in Western Kenya. Am J Trop Med Hyg. 2009;80:119-125.
Kublin JG, Patnaik P, Jere CS, et al. Effect of Plasmodium falciparum
malaria on concentration of HIV-I-RNA in the blood of adults in rural
Malawi: a prospective cohort study. Lancet. 2005;365:233-240.

Mermin J, Lule JR, Ekwaru JP. Association between malaria and CD4 cell
count decline among persons with HIV. J Acquir Immune Defic Syndr.
2006;41:129-130.

Kamya MR. Effect of HIV-1infection on antimalarial treatment outcomes in
Uganda: a population-based study. J Infect Dis. 2000;193:9-15.
Omogunloye OG, Abiodun OE, Olunlade OA, Epuh EE, Asikolo I, Odumosu
JO. Modeling malaria prevalence rate in Lagos state using multivariate
environmental variations. Geoinformatics FCE CTU. 2018;17:61-86.

Ehiri JE, Alaofé HS, Yesufu V, et al. AIDS-related stigmatisation in the
healthcare setting: a study of primary healthcare centres that provide

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

47

services for prevention of mother-to-child transmission of HIV in Lagos,
Nigeria. BMJ Open. 2019;9:e026322.

Sanyaolu AO, Fagbenro-Beyioku AF, Oyibo WA, Badaru OS, Onyeabor
OS, Nnaemeka Cl. Malaria and HIV co-infection and their effect on
haemoglobin levels from three health-care institutions in Lagos, southwest
Nigeria. Afr Health Sci. 2013;13:295-300.

Daniel WW. Biostatistics: a foundation for analysis in the health sciences.
7th ed. New York: John Wiley and Sons, 1999.

Oyeyemi OT, Sode OJ, Adebayo OD, Mensah-Agyei GO. Reliability of
rapid diagnostic tests in diagnosing pregnancy and infant-associated
malaria in Nigeria. J Inf Public Health. 2016;9:471-477.

Cheesbrough M. District Laboratory Practice in Tropical Countries, 2nd ed.
Norfolk: Tropical Health Technology, 2009; p. 239-259.

Enya VNV, Idika N, Mafe AG, et al. Aetiology of fever among under-fives in
Lagos, Nigeria. BMC Infect Dis. 2014;14:P42.

Kolawole OM, Irekeola AA, Seriki AA, Bello KE. Investigation of risk factors
associated with malaria and yellow fever coinfection among febrile
patients in llorin, Nigeria. J Med Soc. 2018;32:33-39.

Adedotun AA, Salawu OT, Morenikeji OA, Odaibo AB. Plasmodial infection
and haematological parameters in febrile patients in a hospital in Oyo
town, South-western Nigeria. J Public Health Epidemiol. 2013;5:144-148.
Igharo EA, Osazuwa F, Ajayi SA, Ebueku A, Igbinigie O. Dual infection with
typhoid and malaria in febrile patients in Ikare Akoko, Nigeria. Int J Trop
Med. 2012;7:49-52.

Ukaegbu CO, Nnachi AU, Mawak JD, Igwe CC. Incidence of concurrent
malaria and typhoid fever infections in febrile patients in Jos, Plateau State
Nigeria. Int J Sci Tech Res. 2014;3:157-161.

Singh S, Madaki AJ, Jiya NM, Singh R, Thacher TD. Predictors of malaria in
febrile children in Sokoto, Nigeria. Niger Med J. 2014;55:480-485.
Ayorinde AF, Oyeyiga AM, Nosegbe NO, Folarin OA. A survey of malaria
and some arboviral infections among suspected febrile patients visiting
a health centre in Simawa, Ogun State, Nigeria. J Inf Public Health.
2016;9:52-59.

Jemimah'Y, Victor O, Elizabeth A, Akpu P, Lynda A. Plasmodium falciparum
infection among febrile patients attending a tertiary healthcare facility in
Central Nigeria: prevalence, hematologic and sociodemographic factors.
Int J Trop Dis. 2019;2:1-6.

Michael GC, Aliyu |, Idris U, et al. Investigation of malaria by microscopy
among febrile outpatients of a semi-rural Nigerian medical center: what
happened to malaria control programs? Niger J Gen Pract. 2019;17:23-30.
Osunkiyesi, M. The road to 2020: mobilising the private sector in Nigeria’s
fight against malaria — the Lagos State approach. Presented at the 2015
CAMA Annual Technical Forum.

Israel OK, Fawole OIl, Adebowale AS, et al. Caregivers’ knowledge and
utilization of long-lasting insecticidal nets among under-five children in
Osun State, Southwest, Nigeria. Malar J. 2018;17:231.

Omonijo A, Omonijo AO. Assessment of the status of awareness,
ownership, and usage of long-lasting insecticide treated nets after mass
distribution in Ekiti State, Nigeria. J Parasitol Res. 2019:1273714.

Wright KO, Tayo F, Odusanya OO, et al. Perception and practices of Lagos
state residents on the prevention and control of malaria in Lagos, Nigeria.
Ann Trop Med Public Health. 2013;6:503-507.

Umolu PI, Okoror LE, Orhue P. Human immunodeficiency virus (HIV)
seropositivity and hepatitis B surface antigenemia (HBSAG) among blood
donors in Benin City, Edo state, Nigeria. Afr Health Sci. 2005;5:55-58.
Motayo BO, Faneye AO, Udo UA, Olusola BA, Ezeani |, Ogiogwa JI.
Seroprevalence of transfusion transmissible infections (TTI), in first time
blood donors in Abeokuta, Nigeria. Afr Health Sci. 2015;15:19-25.

Onoja A, Mohammed SB, Ya’aba Y, Liman M, Njab J. Seroprevalence of
HIV among the people of Lake Chad Basin of Borno State, Nigeria. JOPAT.
2016;15:31-39.

Simon M, Anyebe EE, Ojo CO, Ankuma, SJ. Prevalence of HIV among
pregnant women attending antenatal clinic in a teaching hospital in
Northwest Nigeria. West Afr J Nursing. 2016;27:56-74.

Kalyesubula I, Musoke-Mudido P, Marum L, et al. Effects of malaria
infection in human immunodeficiency virus type T-infected Ugandan
children. Pediatr Infect Dis J. 1997;16:876-881.

Chandramohan D, Greenwood BM. Is there an interaction between human
immunodeficiency virus and Plasmodium falciparum? Int J Epidemiol.
1998;27:296-301.

Kamya MR, Gasasira AF, Yeka A, et al. Effect of HIV1 infection on
antimalarial treatment outcomes in Uganda: a population-based study. J
Infect Dis. 2006;193:9-15.



s S C | e N d O J l M ;;#gzr[disciplinary
Medicine

ORIGINAL RESEARCH RADIOLOGY // ANATOMICAL PATHOLOGY

Ultrasound-Guided Core-Needle
Biopsy of Suspicious Breast Lesions

Kincsd-Zsofia Lérincz!, Zsuzsdnna Pap?, Simona Lileana Mocan34, Csanad-Endre L&rincz5,
Beata-Agota Baréti6

' Radiology and Medical Imaging Laboratory, Mures County Emergency Clinical Hospital, Targu Mures, Romania

2 Department of Anatomy and Embryology, “George Emil Palade” University of Medicine, Pharmacy, Science and Technology,
Targu Mures, Romania

3 SC Morphomed SRL, Targu Mures, Romania

4 Department of Pathology, Mures County Emergency Clinical Hospital, Targu Mures, Romania

5 Hungarian Department of Biology and Ecology - Medical Biology, Babes-Bolyai University, Cluj Napoca, Romania

6 Department of Radiology and Medical Imaging, “George Emil Palade” University of Medicine, Pharmacy, Science and Technology,
Targu Mures, Romania

CORRESPONDENCE ABSTRACT

Zsuzsanna Pap Background: Breast cancer is the female cancer with the highest mortality. While early de-
Str. Gheorghe Marinescu nr. 38 tection is a public health priority in Western European countries, a screening program in our
540139 Targu Mures, Romania country has yet to be implemented. The best diagnostic accuracy is achieved through the use
Tel: 440 265 215 551 of triple assessment: clinical examination, imaging, and core-needle biopsy where indicated.
E-mail: zsuzsanna.pap@umfst.ro Prognosis is influenced by clinical, histological, and biological factors, and therapy is most ef-

fective when individually tailored. Aim of the study: To analyze the clinical, histological, and
immunohistochemical characteristics of the biopsied nodules and summarize our experience

ARTICLE HISTORY from the last three years. Material and Methods: We retrospectively analyzed data from 137

Received: May 19, 2020 patients who underwent core-needle biopsy between 2017 and 2019. Imaging score was as-

Accepted: May 25, 2020 signed based on ultrasound examination or mammography. Clinical and pathological param-
eters were recorded, followed by statistical processing of the data. Results: The mean age of
the patients was 58 £ 14 years, lesions had a mean size of 22.83 + 1410 mm. Most nodules (n
=63, 47.01%) were located in the upper-outer quadrant, and bilateral presence was found in 4
(3.08%) cases. We found a significant positive correlation between lesion size and the patients’
age (Spearman r = 0.356; 95% CI 0.186, 0.506; p = 0.000). The malignancy rates within the
Breast Imaging Reporting and Data System (BI-RADS) categories were as follows: 0% for ,4a”,
31.58% for ,4b”, 71.42% for ,4c”, and 97.72% for ,5”. Most malignancies (n = 73, 78.35%) were
represented by invasive ductal carcinoma of no special type, 58.43% (n = 52) were grade 2,
89.13% (n = 82) were estrogen receptor positive, and Luminal B-like type was the most common
(n =63, 78.75%). Conclusions: The mean size of tumors was larger than the average size at
discovery described in the literature. In our region, age and tumor size are positively correlat-
ed. Preoperative histological results may indicate the reliability of the imaging risk stratification
system. Most cases can benefit from adjuvant endocrine therapy.

Kincsé-Zséfia Lérincz - Str. Gheorghe Marinescu nr.
50, 540136 Targu Mures, Romania. Tel: +4,0 372 653

e i Keywords: breast cancer, screening, imaging, biopsy, immunohistochemistry

Simona Lileana Mocan - Str. Gheorghe Marinescu nr.
38, 540139 Targu Mures, Romania. Tel: +40 265 215
551, E-mail: simocan70@gmail.com

Csanad-Endre Lérincz - Str. Mihail Kogalniceanu nr.
1, 400000 Cluj-Napoca, Romania. Tel: +40 264 405
300, E-mail: lendre1992@yahoo.com

Beata-Agota Baréti « Str. Gheorghe Marinescu nr. 38,
540139 Targu Mures, Romania. Tel: +40 265 215 551,
E-mail: beata.baroti@umfst.ro

Journal of Interdisciplinary Medicine 2020;5(2):48-55 DOI: 10.2478/jim-2020-0010



Journal of Interdisciplinary Medicine 2020;5(2):48-55

INTRODUCTION

Breast cancer accounts for a quarter of all female cancers
and is among the leading causes of cancer deaths. In Ro-
mania, its general mortality is lower than in Western Euro-
pean countries, with an age-standardized incidence of 54.5
cases per 100,000 and a 15.5 mortality rate in 2018.!

While national mortality has decreased in the younger
population over the last two decades, it is still rising in
the 65+ age group, suggesting that information about the
necessity of screening has not reached the target popu-
lation.? On the other hand, screening carries the risk of
overdiagnosis, followed by overtreatment, and can lead
to a 20% increase in mastectomies and more use of ra-
diotherapy, according to a Danish study.? Cancer experts
from several countries advise making early detection a
public health priority and taking action to decrease the
number of false positive diagnoses, which could be facili-
tated by the use of core-needle biopsy in the evaluation
process.*>

In multidisciplinary breast clinics, lumps undergo a
triple assessment consisting of clinical examination, im-
aging, and preoperative biopsy, where needed.® While
the Breast Imaging Reporting and Data System (BI-
RADS) developed by the American College of Radiology
approximates the risk of malignancy in breast lumps, ul-
trasound-guided core-needle biopsy provides gold-stan-
dard histological results, with a sensitivity of 97-99%.7
Therapy is most effective when individually tailored; as
a result, in addition to histological classification, it is of
great importance to establish hormone-receptor status
and the molecular subtype of each tumor. The urge to
request the estrogen receptor (ER), progesterone recep-
tor (PR), and human epidermal growth factor receptor 2
(HER2) status of all invasive breast cancers is included in
the United Kingdom National Health Service guidelines
for the diagnosis and management of early and locally ad-
vanced breast cancer.8 The traits that characterize the dif-
ferent subtypes are pathological grade and proliferation,
response to chemotherapy, and response to endocrine
therapy.® In addition, Ki-67 protein status is possibly a
prognostic and predictive factor for adjuvant chemo-
therapy.10-12

In the effort to diagnose breast cancer in its early stages,
we have been performing core-needle biopsies as part of
the triple assessment used in multidisciplinary breast clin-
ics. The aim of this study is to analyze the clinical, imaging,
histological, and immunohistochemical characteristics of
the biopsied nodules and summarize our experience from
the last three years.
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MATERIAL AND METHODS

We retrospectively analyzed the case records of 137 pa-
tients with breast lesions who underwent triple assess-
ment consisting of clinical examination, imaging, and
core-needle biopsy between January 2017 and December
2019. During the selection of the cases, we divided the pa-
tients into two groups. The first one was formed of 130 fe-
male patients, of all ages, with no personal medical history
of breast malignancies. The second group of 7 patients was
formed of special cases which corresponded to one of the
following criteria: male; previous treatment for breast can-
cer; metastasis found in the breast, with the primary tumor
located in other organs. Bilateral breast nodules were cata-
logued as two separate cases. Clinical information includ-
ed the patients’ sex, age, and relevant personal and family
medical history. During ultrasound examination, the loca-
tion and size of the lump, morphologic features, imaging
characteristics, and presence of suspicious lymph nodes
were noted. The risk of breast cancer was determined by
mammography and ultrasound in the majority of cases; for
patients younger than 35 only ultrasonography was used.
Cancer risk was estimated using the BI-RADS risk strati-
fication tool: 0 - incomplete; 1 —negative; 2 - benign; 3 -
probably benign; 4 — suspicious for malignancy, where 4a
represents a probability of 2-9%, 4b 10-49%, 4c 50-94%;
5 - highly suspicious of malignancy, with a probability of
over 95%. The core-needle biopsy was performed with
ultrasound guidance, under local anesthesia with 1% lido-
caine using a Bard Magnum biopsy gun with a 14-gauge
needle. Histopathological examination of the bioptic ma-
terial delivered information about the histological type
and grade of malignancy of the tumor. We used the pro-
tocol of the College of American Pathologists (CAP) for
the examination of biopsy specimens from patients with
invasive carcinoma of the breast to report every malignant
specimen; we also included current WHO classification of
breast tumors and the Nottingham combined histologic
grade (Elston-Ellis modification of Scarff-Bloom-Richard-
son grading system).!3-16 A surrogate molecular breast can-
cer classification was used based on immunohistochemi-
cal assessment of biomarkers (ER, PR, HER2, and Ki-67)
and in situ hybridization confirmation, adopted by the
13th St. Gallen International Breast Cancer Conference
(2013).17-19 The five categories were: Luminal A-like (ER
positive, PR positive, HER2 negative, Ki-67 low), Luminal
B-like (HER2-negative) (ER positive, HER2 negative, and
at least one of the following: Ki-67 high, or PR negative or
low), Luminal B-like (HER2-positive) (ER positive, HER2
overexpressed or amplified, PR any), HER2-positive (non-
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luminal) (HER2 overexpressed or amplified, ER negative,
PR negative), and Triple-negative (ER negative, PR nega-
tive, HER2 negative). Cut-off values were set according to
the guideline of the American Society of Clinical Oncol-
ogy/College of American Pathologists for immunohisto-
chemical testing.20

Statistical analysis was performed using Microsoft Ex-
cel Professional Plus 2010 (version 14.0.7116.5000) and
Graph Pad Prism (version 8.4.0.671). Numerical data were
expressed as mean * standard deviation. Categorical data
were expressed as frequency and percentage. Associations
between age and other prognostic factors were evaluated
by Chi square tests. P values smaller than 0.05 were consid-
ered statistically significant.

The study was conducted in accordance with the prin-
ciples stipulated in the Declaration of Helsinki. Informed
consent was waived by the ethics committee of the institu-
tion, as the study was retrospective.

RESULTS

The study population consisted of 137 patients with breast
lumps who underwent core-needle biopsy, 136 (99.27%) of
which were females. The mean age of the patients was 58 +
14 years. Malignant tumors were found in 97 (80.17%) cases,
and 24 (19.83%) cases were benign. In 17.05% (n = 15) of
breast cancer cases, family history was positive for breast
cancer, and two of these patients were younger than the rec-
ommended screening age for normal risk of breast cancer.

Upon presentation, the lesions had an overall mean
size of 22.83  14.10 mm, malignant lesions being slightly
larger (23.46 £+ 10.75 mm) (Table 1). Nodules were most
frequently located in the upper-outer quadrant (UOQ)
(n=63,47.01%), and bilateral presence was found in 4 cas-
es (Table 1). Tumor frequency for each site and BI-RADS
scores are listed in Table 1, along with size and age distribu-
tions. We found a significant positive correlation between
lesion size and the patient’s age (Spearman r = 0.356; 95%
CI0.186, 0.506; p = 0.00), suggesting an increase in tumor
size with the advancement of age (Figure 1).

The malignancy rates within the BI-RADS categories
were as follows: 0% for ,4a”, 31.58% for ,4b”, 71.42% for
»4c” and 97.72% for ,,5”.

Tumor histological types for each category are listed in
Table 2.

The occurrence of benign/malignant tumor types was
significantly different (p <0.0001) in patients aged 40 or
younger, mostly diagnosed with benign nodules (n = 8,
88.89%), compared to older patients whose nodules were
mostly malignant (n = 92, 85.19%). Malignancy rates based
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on age categories are presented in Figure 2. The cancer-
free biopsies were mostly fibroadenomas (n = 15, 62.5%),
normal breast tissue being found in 4 cases (16.67%). Most
malignancies (n = 73, 78.35%) were represented by inva-
sive ductal carcinoma (IDC) of no special type, followed
by lobular (n = 9, 9.28%), mucinous (n = 5, 5.15%), papil-
lary (n = 4, 4.12%), tubular (n = 1, 1.03%), cribriform (n
=1, 1.03%), and neuroendocrine (n = 1, 1.03%) types. No
cases of carcinoma with medullary pattern were found.
The histological type of the tumors showed a correlation
of statistical significance with the patient’s age, as IDC was
the most frequently diagnosed type in all age categories,
except the last one (81 and older), where the mucinous
type was the most common (p = 0.044). The rates of tumor
types found in each age category are presented in Figure 3.
The distribution of malignancy grades across age groups is

TABLE 1. Clinical and imaging data
n %
Laterality Left 61 44.53
Right 72 52.55
Bilateral 4 2.92
Location uoQ 63 47.01
LOQ 6 4.48
ulQ 18 13.43
LiQ 7 5.22
cC 18 13.43
U 10 7.46
L 7 5.22
I 0 0
o 5 373
Size <10 mm 18 14.52
101-20 mm 50 40.32
201-30 mm 32 25.81
31-40 mm 12 9.68
41-50 mm 10 8.06
>50 mm 2 1.61
Age (years) <20 2 1.50
20-30 2 1.50
31-40 6 4.51
41-50 32 24.06
51-60 22 16.54
61-70 37 27.82
71-80 24 18.05
>80 4 3.01
BI-RADS 4a 7 579
4b 19 15.70
4c 7 579
5 88 7273

UOQ, upper-outer quadrant; LOQ, lower-outer quadrant; UIQ, upper-inner quadrant; LIQ, lower-
inner quadrant; CC, central; U, limit of upper quadrants; L, limit of lower quadrants; |, limit of
inner quadrants; O, limit of outer quadrants
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presented in Figure 4. Grade 2 tumors were the most com-
mon (n = 52, 58.43%), especially in the 61-70 and 41-50
age groups. Grade 1 tumors were observed in patients aged
41 and older, becoming more and more frequent until the
age of 70. Grade 3 tumors were present in patients aged
between 41 and 80, most of them occurring in the 61-70
age group. There was no statistically significant correlation
between age and grade of malignancy (p >0.05).

The immunohistochemistry assays concluded that
89.13% (n = 82) of lesions were ER-positive with all
specimens above 10% staining, 67.03% (n = 61) were PR
positive, and 80.43% (n = 74) expressed high Ki-67 lev-
els. HER-2 positivity was 26.09% (n = 24). Luminal B-like
(HER2-negative) type was the most common (n = 45,
56.25%), followed by Luminal B-like (HER2-positive) (n
= 18, 22.5%), Luminal A-like (n = 8, 10%), and HER2-
positive (n = 6, 7.5%). Triple-negative tumors (TNBC)
were the least common, accounting for 3.75% (n = 3) of

TABLE 2. Tumor histological type by BI-RADS categories

BIRADS 4a BIRADS 4b BIRADS 4c BIRADS 5
(n) (n) (n) (n)
Benign
FA 4 10 1 0
Other 3 3 1
Malignant
IDC 0 5 3 68
Lobular 0 0 0 9
Papillary 0 0 2 2
Mucinous 0 0 0 5
Other 0 1 0 2

FA, fibroadenoma; IDC, invasive ductal carcinoma

Patient age and tumor size correlation

all cases. Luminal B-like (HER2-positive) tumors were
more frequent in patients under 50 years, Luminal B-like
(HER2-negative) tumors being dominant above this age.
The largest triple-negative tumor rate was observed in the
80+ age category. There was no statistically significant cor-
relation between age and tumor molecular type (p >0.05).

A number of 7 cases were not included in the calcula-
tions above. One male patient underwent biopsy for a BI-
RADS 4c lesion, which proved to be gynecomastia with
normal breast tissue. Two female patients, already surgi-
cally treated for breast cancer, were found with suspicious
lesions. Histopathological examination found no sign of
recurrence, the ultrasonographic appearance being due to
scar tissue. There were two cases of recurrence, one intra-
mammary lymph node metastasis involving IDC of no spe-
cial type, and one case of metastatic melanoma.

DISCUSSIONS

In the European Union (EU), the breast is the most com-
mon site of cancer among women, whereas male breast
cancer represents approximately 1% of all breast cancer
cases.2b22 Recommendations of the European Commission
(EC), last updated in 2020, include biannual mammogra-
phy screening for women aged between 45 and 69 years.?

Over the last two decades, the median tumor size has
been decreasing, reaching 11-15 mm with the use of ra-
diological screening methods, but remains between 19-21
mm when discovered by self-detection or clinical exami-
nation.2*25 The mean age of patients in our study (58 + 14
years) fits the target age group for screening; however, the
mean size at discovery was above average (23.46 vs. 11-15
mm/19-21 mm). The 2017 EC Eurostat report regarding
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breast cancer screening places Romania last among EU
member states with 0.2% participation in 2015.26 Accord-
ing to data collected in 2016, participation reached 6%.2!
By contrast, in Western member states, participation is
above 75%.2¢ This discrepancy in screening participation
rates and median tumor size suggest that either self-de-
tection or clinical examination applied to the majority of
our cases. Multiple studies have concluded that tumor size
at discovery is correlated with lymph node status and the
presence of metastases, and it is an independent predic-
tor for mortality.2’-3! In a cohort study of 819,647 women,
published in 2018, for tumors from 9 to 20 mm, mortal-

ity increased from 7.0 to 22.3%.3> We found a statistically
significant positive correlation between lesion size and the
patients’ age. Although slower growing tumors are diag-
nosed in elderly women, this category of patients is often
less informed than the younger population and is reluctant
to seek medical help. Studies from other geographical re-
gions have reached opposite conclusions, suggesting that
size decreases with advancement of age or have not found
any significant correlation.?-35

General screening recommendations apply to women
aged 45 to 69 with normal risk for breast cancer, but in
many cases individual risk factor identification is neces-

100% 1
2 1
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o 26
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FIGURE 3. Tumor histological types within age groups
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sary to provide personalized suggestions such as screening
from a younger age. Patients whose first- or second-degree
relatives have been diagnosed with breast cancer have a
twofold risk or higher, according to a systematic review.3¢
Similarly to other results,3” among our patients with malig-
nant tumors, 15 (17.05%) had a positive family history, two
of whom were under the age of 45.

Tumors are located most frequently in the UOQ across
multiple populations, which is also our case (47.01%). Al-
though tumor location is not an independent prognostic
factor, central tumors are more difficult to evaluate mammo-
graphically, and as a result, they may be discovered in more
advanced stages.3 Other studies have discovered an increas-
ing trend in mortality with increasing distance from the ax-
illa, regardless of axillary lymph node invasion, concluding
that survival is significantly better for UOQ tumours.3%4

Screening mammography can be very useful for de-
tecting cancer in early stages; however, it has a major
downside: overdiagnosis. Supplemental ultrasound breast
screening can be used when breast density is high, but its
specificity is low compared to mammography.*! Overdi-
agnosis is defined as the discovery of breast lesions that
would never cause symptoms or harms in the absence of
screening.*? These represent 0-54% of all cases, according
to a systematic review.** Consequential overtreatment can
be limited by adding the third step to the diagnostic pro-
cess, represented by histopathological evaluation and pro-
posing all suspicious lesions (BI-RADS 4 and 5 categories)
for core-needle biopsy. In our study, malignancy rates,
confirmed by histopathological examinations, were in the
estimated range for each category, except BI-RADS 4a (0%
vs. estimated 2-10%).

Most tumors (n = 73, 78.35%) were represented by IDC
of no special type, with the highest frequency in all age cat-
egories, with the exception of patients over 80 years, who
were mostly diagnosed with the mucinous type. This sup-
ports data from international literature, where the rate of
IDC is estimated to 40-75%, and mucinous carcinoma is
associated to elderly patients.** Preoperative histopatho-
logical examination is not only useful for avoiding unnec-
essary treatment of benign tumors, but also for improving
surgical results, including margin negativity, in malignant
tumors.*

Once the need for treatment is confirmed, evaluation of
prognostic factors is a key part of defining a personalized
therapeutic strategy. Practitioners rely on the Nottingham
combined histologic grade (Elston-Ellis modification of
Scarff-Bloom-Richardson grading system) for malignancy
stratification and decision making regarding treatment.*
The Nottingham combined histologic grade evaluates the
amount of tubule formation, the extent of nuclear pleomor-
phism, and the mitotic count. Tumor grade proportion is
variable in the literature, but grade 2 tumors are the most
frequent in the majority of studies.4+7-5! In our study, grade
2 tumors were observed in more than half of the cases.

Besides tumor grade, the molecular subtype of the tu-
mor strongly influences survival.52-5¢ Breast cancer is het-
erogeneous at the molecular level, with different patterns
of gene expression leading to differences in behavior and
prognosis. Due to time and cost constrains, a surrogate
molecular breast cancer classification is used, based on im-
munohistochemical assessment of biomarkers (ER, PR,
HER?2, and ki-67).18 Approximately 75% of breast cancers
express estrogen and progesterone receptors, which indi-
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cates responsiveness to hormonal therapy. In our study,
89.13% of lesions were ER-positive and 67.03% PR-posi-
tive.*¢ Estrogen expression rate is based on the percentage
of cells staining by immunohistochemistry, but in the clini-
cal practice the response of low positive (1-10% staining)
ER cancers is uncertain. The 2020 guideline of the Ameri-
can Society of Clinical Oncology (ASCO)/CAP recom-
mends reporting these cases in a new category, ER low
positive.5’ In order to predict the benefit of hormonal ther-
apy, the Allred score combines both the percentage and
intensity of staining.2’ Luminal B-like subtype was domi-
nant in this study, which means that most of our patients
will need additional chemotherapy, compared to luminal
A, where hormonal therapy is sufficient in most cases.*
The least favorable cases, HER2-positive and TNBC, were
found predominantly in the older age groups; however,
we have found no significant association between age and
molecular subtype. Some studies have reached the same
conclusion; at the same time, it is widely recognized in the
literature that younger women present with more aggres-
sive tumors.>1-56

CONCLUSIONS

Most of the newly diagnosed breast cancers in our region
are localized in the upper-outer quadrant, the 61-70 age
group being most affected. At the time of discovery, these
tumors are larger than the average size at discovery de-
scribed in the literature, and they also show a positive cor-
relation with age. The introduction of triple assessment to
our routine was successful; however, it cannot compensate
the lack of screening participation. Preoperative histologi-
cal results suggest the BI-RADS risk stratification system’s
reliability and appropriate use. Most tumors express both
ER and PR, and these patients can benefit from adjuvant
endocrine therapy.
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INTRODUCTION
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small size hernias. The outcome of hernia repair may also be
affected by the surgical approach. Minimally invasive tech-
niques for mesh placement have been shown to reduce post-
operative complications and may offer a satisfying esthetic
result as well. Synthetic patches are particularly suitable for
small hernias because they require a smaller dissection; how-
ever, it is still unclear whether the results of this procedure
are at least equal to other minimally invasive techniques.!-3
The aim of the study was to assess the efficacy of two
minimally invasive (open versus laparoscopic) surgical op-
tions in treating small and medium size umbilical hernias.

MATERIALS AND METHODS

Patient selection

Between January 1, 2018 and June 30, 2019 we conducted
a prospective study at the 2nd Department of General Sur-
gery of Mures County Emergency Clinical Hospital on 50
patients diagnosed with small or midsized umbilical herni-
as. All patients underwent surgical treatment and benefit-
ed of minimally invasive care of the abdominal wall defect.

The laparoscopic approach was performed using the
standard three-trocar method, and reinforcement of the
abdominal wall was carried out with composite surgical
mesh fastened with surgical tacks. For the open surgical
procedure, a single microincision was performed at the
level of the umbilicus. After careful dissection, the parietal
defect was identified, and the hernia content was reintro-
duced in the peritoneal cavity. Succeeding cautious exami-
nation of possible adhesions around the abdominal wall
defect, a ventral patch-type synthetic mesh (Figure 1) was
introduced through the umbilicus and fastened with two
separate sutures. The abdominal wall defect and the skin
incision were closed with separate sutures.

FIGURE 1.

Ventral patch for hernia repair

The surgical procedures were performed by a single
surgeon, with competency and experience in minimally
invasive hernioplasty. Follow-up for these patients was per-
formed at 6 months after surgical treatment. Patients requir-
ing hernia repair in emergency conditions, those with in-
creased size umbilical defects, advanced stages of obesity, or
undergoing other surgical treatment options than minimally
invasive techniques were excluded from the study.

Subdivision of patients and collected data

Based on the surgical intervention performed, the patients
were divided into two groups: 1) a study group (SG), with
open approach, including 24 patients who underwent
open surgical treatment of the umbilical hernia; 2) a con-
trol group (CG), with laparoscopic approach, including 26
patients who benefited of reinforcement of the abdominal
wall with composite surgical mesh via laparoscopic repair.
All patients were carefully questioned and examined. At
the same time, data was gathered from medical charts and
operatory protocols.

The first subanalysis of the study compared the two
surgical procedures analyzing clinical, surgical, and post-
operative data. Clinical characteristics included the pa-
tients” gender, age, weight, and size of umbilical defect.
For interpretation of age, three subgroups were defined:
young adults (<44 years), middle-aged adults (45-69
years), and elderly adults (>70 years). For obesity assess-
ment, the internationally applied body mass index (BMI)
was calculated. For categorization of the abdominal wall
defect, we used the classification proposed by the Euro-
pean Hernia Society: hernias with diameters <2 cm were
defined as small sized, and hernias with diameters between
2-4 cm were defined as medium sized. Regarding surgi-
cal and postoperative data, the following variables were
examined: number of abdominal incisions, mesh fixation
method, duration of surgical intervention, mobilization
after surgery, postoperative medication (painkillers, an-
ticoagulants, and antibiotics), length of hospital stay, and
hospitalization costs. For easier assessment of surgical
time, short surgical interventions (<60 minutes) and pro-
longed operations (>60 minutes) were defined. The early
mobilization subgroup contained patients who sustained
physical effort (walking) on the day of surgical interven-
tion, while those with delayed mobilization performed
physical activity later during the postoperative recovery.
Regarding the postoperative medication, three subgroups
were distinguished, based on the length of medicine intake
(without treatment, treatment only on the day of surgical
intervention, and more than one-day treatment).
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During the second subanalysis we mainly focused on
statistical analysis of data gathered throughout patient
follow-up. These aspects included evaluation of postop-
erative pain, the patients’ professional reintegration, and
assessment of recurrence rate. For the evaluation of post-
operative pain, the following numerical rating scale was
applied: 0 = no pain, 1-3 = reduced pain, 4-6 = moderate
pain, 7-9 = significant pain, 10 = worst pain ever. Profes-
sional reintegration was measured in time (weeks) spent
from surgical intervention until return to work.

Esthetic results were assessed in the third subanalysis,
through which the following aspects were analyzed: num-
ber of abdominal incisions, wound closing methods, and
the patients’ satisfaction on wound healing. Postoperative
scar healing results were analyzed with the Vancouver Scar
Scale (VSS), which is widely used in clinical practice and
research.

Statistical analysis

The collected information was processed using Microsoft
Excel. The statistical analysis of the database was per-
formed using GraphPad InStat software (GraphPad Soft-
ware, Inc., San Diego, USA). Quantitative variables were
presented by mean and median, while qualitative and cat-
egorical variables were expressed both as integer and per-
centage values. A normality test was applied for all variable
groups in order to determine the distribution of values.
Furthermore, for the quantitative statistical analysis, Stu-

Journal of Interdisciplinary Medicine 2020;5(2):56-63

dent’s t-test was applied for groups with Gaussian distri-
bution of values, while the Mann-Whitney nonparametric
test was used for groups with non-Gaussian distribution.
The level of statistical significance for the present research
was set at a p value of 0.05, while the confidence interval
was 95% for all calculated parameters.

RESULTS

Basic comparison of the surgical procedures

The results of the first subanalysis comparing patients un-
dergoing the two studied procedures is presented in Table
1, which indicates that male patients were present in a high-
er proportion in both of the studied groups (SG - 79.17%,
CG - 65.38%), but without statistically significant differ-
ence. Analysis of age indicated a majority of middle-aged
adults (n = 26), followed by young adults (n = 20) and elder-
ly patients (n = 4). However, age-related data did not show
any significant differences between the groups. Regarding
obesity, the majority of patients (SG - 70.83%, CG - 50%)
had a BMI in the normal range; overweight patients were
present in a higher proportion in the laparoscopic group,
while obese patients were present in just a small percent-
age. Neither of these data showed significant differences
during statistical analysis. The last investigated clinical as-
pect was the size of the parietal defect. Abdominal wall de-
fects smaller than 2 cm benefited mainly of classic approach
(SG - 54.17%, p = 0.0938), while umbilical hernias with

TABLE 1. Clinical characteristics of the study population
Study group Control group p value
Open approach Laparoscopic approach
n =24 (%) n =26 (%)
Gender
Male 19 (79.17) 17 (65.38) 0.3
Female 5(20.83) 9(34.62) 0.3
Age (years)
25-44 11(45.83) 9 (34.61) 0.4
45-69 10 (41.67) 16 (61.54) 0.2
>70 3(12.5) 1(3.85) 0.5
BMI
Normal (18.5-24.9) 17 (70.83) 13 (50) 0.2
Overweight (25-29.9) 7 (2917) 1(42.31) 0.4
Obese (30-34.9) 0 (0) 2 (769) -
Severely obese (35-39.9) 0 (0) 0 (0) -
Morbidly obese (40+) 0 (0) 0 (0) -
Size of hernia defect (cm)
<2 cm 13 (54.17) 7 (26.92) 0.09
2-4 cm 11(45.83) 19 (73.08)
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TABLE 2. Surgical and postoperative data in the study population

Study group Control group p value
Open approach Laparoscopic approach
n =24 (%) n =26 (%)
No. of abdominal incisions
One 24 (100) 0 (0) -
Three 0 (0) 26 (100) -
Wound closing technique
Simple interrupted suture 24 (100) 8 (30.77) 0.0001
Intradermal suture 0 (0) 18 (69.23)
Mesh fixation method
Separate sutures 24 (100) 0 (0) -
Tacks 0 (0) 26 (100) -
Duration of surgery (min)
Average 45 minutes 70 minutes -
Short (<60 min) 22 (9167) 15 (57.69) 0.03
Prolonged (>60 min) 2(8.33) 1(42.31)
Mobilization
Early (Day 0) 23(95.83) 22 (84.62) 0.4
Delayed (Day 1) 1(417) 4 (15.38)
Use of painkillers (days)
Average 1.33 days 2.80 days
Without treatment 4 (16.67) 0 (0) 0.04
Only one day of treatment 9 (37.5) 1(3.85) 0.004
More than one day of treatment 11(45.83) 25 (96.15) 0.0001
Use of anticoagulant (days)
Average 0.95 2.34 -
Without treatment 13 (54.17) 6 (23.08) 0.04
One day of treatment 0 (0) 0 (0) -
More than one day of treatment 11(45.83) 20 (76.92) 0.04
Use of antibiotic (days)
Average 0.72 0.92 -
Without treatment 0 (0) 5(19.23) 0.05
One day of treatment 21(87.5) 18 (69.23) 01
More than one day of treatment 3(12.5) 3(11.54) 10
Average length of hospital stay (days) 2.65 419 0.0001
Average hospitalization costs (EUR) 718.23 1185.08 0.0005

diameters between 2—-4 cm were predominantly treated via
laparoscopic approach (CG - 73.08%, p = 0.0938).
Surgical and postoperative details are presented in
Table 2. Patients who benefited of abdominal reinforce-
ment with ventral patch composite synthetic mesh need-
ed a single abdominal microincision, while patients from
the CG had at least three abdominal microincisions. For
wound closure during classic surgical intervention, exclu-
sively simple interrupted sutures were utilized, while in
case of laparoscopic surgery, significantly more patients
benefited of intradermal suture (p = 0.0001). In case of
the ventral patch method, mesh fixation happened via
separate sutures, while in case laparoscopic hernioplasty,
metallic or absorbable tacks were used in order to fix the

composite surgical mesh. No significant differences were
observed during the analysis of these data. Regarding the
duration of surgical intervention, patients from the SG
had a significantly shorter operation compared to patients
who benefited of laparoscopic intervention (p = 0.0359).
Early postoperative mobilization was encouraged for all
patients, and statistical analysis of these characteristics
did not indicate any significant difference for neither of
the studied groups.

Postoperative medication represented an important part
of our investigation, and we noticed that patients with clas-
sic hernioplasty benefited of significantly less painkillers and
anticoagulant therapy. There were no statistically significant
differences between the study groups in terms of antibiotic
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FIGURE 2. Distribution of postoperative pain

use. On the other hand, the length of hospital stay seemed
to be significantly longer for patients with laparoscopic her-
nioplasty (p = 0.0001), while hospitalization costs were sig-
nificantly higher in patients from the CG (p = 0.0005).

Follow-up

The second subanalysis in our study focused on patient
follow-up. Figure 2 presents the distribution of postop-
erative pain among patients, which showed no significant
differences between the two studied groups. The profes-
sional reintegration of the patients is illustrated in Figure
3, where a slightly difference can be observed between
the two studied groups. Ventral patch-type hernioplasty
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seemed to assure faster return to work, but with no statisti-
cal significance (p = 0.0944). As for hernia recurrence, no
reappearance of umbilical defects was registered in neither
group during the six months of follow-up.

Esthetic issues after minimally
invasive hernioplasty

The open surgical approach required a single incision,
while in order to perform laparoscopic hernioplasty, the
patients suffered at least three incisions in the abdominal
wall. Regarding wound closing technique, the majority of
patients from the CG benefited of intradermal suture. Fur-
thermore, VSS assessment indicated a significantly higher
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index for patients from the CG (mean = 4 points), while
ventral patch-type hernioplasty seemed to yield higher sat-
isfaction among patients (mean = 2.5 points, p = 0.0109).

DISCUSSION

Primary considerations

There is no consensus on the ideal technique for repair-
ing small and medium size umbilical hernias in adults, both
presented surgical procedures representing current op-
tions for minimally invasive hernioplasty. The laparoscopic
repair of parietal defects has been widely applied, and sev-
eral studies have confirmed the procedure’s benefits; the
patch-type surgical mesh represents a new open-technique
solution for small and medium size umbilical hernias, with
at least similar efficacy as other treatment options.**

Choosing the right surgical intervention is not always
easy, and the surgical decision should be guided by the
general condition of the patients, as well as the clinical
considerations. Regarding age and gender, the current lit-
erature is vague.® However, in our experience, advanced
age associated with comorbidities requires cautious deci-
sion and a careful analysis of the risk-benefit ratio.

Obesity is a well-known risk factor for abdominal wall
defects, but an excessive amount of adipose tissue can also
cause difficulties during surgical interventions.” Therefore,
patient selection had an important role in our study. Bono-
mo et al. also highlighted the importance of patient selec-
tion during minimally invasive surgery.s In many cases, the
current literature recommends laparoscopic treatment
of umbilical hernia in obese patients; contrariwise, Was-
senber et al., in a single center experience, highlighted the
benefits of the ventral patch technique.®10

The size of the parietal defect should also be considered
when opting for the right surgical technique. Due to the
technical difficulty of retro-rectus and preperitoneal dis-
section for these small abdominal wall defects, effective al-
ternative approaches seem to be the use of a self-expanding
mesh device introduced into the peritoneal cavity through
a single microincision (open ventral patch method), or
laparoscopic abdominal wall reinforcement. Results simi-
lar to ours can be found in the literature.1-12

Regarding mesh fixation, the two surgical procedures
are completely different. During open surgical interven-
tion, the composite patch is fastened with separate sutures
in a few key points, while laparoscopic surgery requires
surgical tacks in order to secure the composite mesh. Fixa-
tion of the synthetic patch seemed more easy to perform, a
fact underlined by other researchers as well.13

There is a strong relationship between mesh fixation
methods and surgical time, since laying and fastening the
composite surgical mesh during laparoscopic hernioplasty
requires additional minutes. In a multicenter prospective
study, Berrevoet et al. assessed surgeon satisfaction related
to ease of mesh use in 95% of surgeries and reported an
average surgical time of 36.2 minutes, favoring the open
ventral patch technique.

Both surgical procedures represent minimally invasive
techniques, therefore early mobilization of the patients is
characteristic for these type of interventions. Vychnevs-
kaia et al. and Vorst et al. highlighted the benefits of mini-
mally invasive procedures.!>16 The shorter operation time
and the integrity of the abdominal wall allow patients to
perform physical effort on the day of surgical intervention.

Medication after surgery is essential in avoiding serious
complications and granting comfort in the postoperative
period. In the present study, similar medication has been
utilized for both of the studied groups, with slightly better
results for patients from the open group regarding painkill-
ers and anticoagulant therapy. As for antibiotic use, no dif-
ferences worth mentioning were registered. The majority
of patients benefited of prophylactic, single-dose antibiot-
ic treatment prior to surgical intervention. Prolonged an-
tibiotic intake was registered only in case of patients with
high BMI who are more prone to wound complications.
In a randomized controlled, multicenter trial, Ponten et al.
mentioned similar considerations regarding postoperative
medication.”

Both surgical interventions were generally associated
with a short hospital stay. The minimally invasive approach
assured patients early hospital discharge after a short post-
operative recovery, and the ventral patch technique seems
to ensure an even more reduced hospitalization. For in-
stance, Zarmpis et al. reported an average hospital stay of
4 days.!8

In the modern era of medical care, the financial aspects
of therapeutic methods cannot be ignored. According to
Roumm et al., the costs of laparoscopic surgery are fre-
quently high.! The present article identified an average
hospitalization cost of 718.23 euro per patient with the
composite ventral patch technique, while the mean cost of
laparoscopic surgery was 1.65 time higher.

Follow-up

Postoperative pain represented the first aspect followed
during the 6-month follow-up. Most of the time, minimally
invasive surgical procedures are associated with reduced
perioperative pain, a fact also confirmed during the pres-
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ent study, both surgical methods being linked with a low
pain index during postoperative recovery.

In general, less invasive surgical treatments ensure an
early possibility for work resumption. Based on our expe-
rience, patients who benefited of the open approach and
reinforcement of the abdominal wall defect with the ven-
tral patch technique presented a slightly faster professional
reintegration. However, Agca et al. found that this type
of surgical intervention does not influence postoperative
pain and early return to work significantly.2

During the follow-up period, no recurrence was regis-
tered for either of the studied groups. However, we must
underline that the follow-up period was relatively short.
Further studies with longer follow-up periods are needed
to draw conclusions. Venclauskas et al. reported that lapa-
roscopic surgery for umbilical hernia repair can be safely
applied with favorable long-term outcomes regarding re-
currence.?! As for open repair with synthetic patch implan-
tation, Ambe et al. reported a low recurrence rate for this
type of intervention.22

Esthetics after umbilical hernioplasty

Nowadays, esthetic results are an important issue in gener-
al surgery. During our research, the following aspects were
followed for defining an esthetic result: the number of ab-
dominal incisions, wound closure techniques, and patient
satisfaction regarding scar healing.

Regarding the number of incisions, the open technique
with ventral patch implantation offers a more satisfying re-
sult, with a single microincision at the level of umbilicus
(Figure 4), compared to laparoscopic hernioplasty, which
requires at least three abdominal incisions.

As far as wound closing methods are concerned, the ma-
jority of patients from the laparoscopic group benefited of
intradermal closure of the incisions. Being a more delicate

FIGURE 4.
technique

Postoperative esthetic results with the ventral patch
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area, we exclusively used separate surgical sutures for clos-
ing umbilical wounds.

Patient satisfaction regarding scar healing was estimat-
ed using the Vancouver Scar Scale, our results showing a
lower VSS index during follow-up for the open hernioplas-
ty group. In 2019, Berrevoet et al. published a large mul-
ticenter prospective study about the ventral patch tech-
nique, with results similar to our study. They concluded
that open hernioplasty with ventral patch implantation
offers satisfying results.2

LIMITATIONS OF THE STUDY

Our study has several limitations. Firstly, the fact that no
recurrence was observed may be related to the relatively
short follow-up period of 6 months; a longer follow-up
period may identify several long-term complications.
Secondly, the sample size was relatively small, and sta-
tistical significance had not been reached in several parts
of the study. With a larger sample size, probably some
of the statistical analysis would have reached significant
thresholds.

CONCLUSION

Placement of a synthetic patch through a minimally in-
vasive open approach as treatment for umbilical defects
is associated with low recurrence rate, low postoperative
pain, lower hospitalization costs, and high esthetic satis-
faction. These confirm that hernioplasty with the ventral
patch technique via open procedure is an effective option
for small and medium size hernia repair.
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ABSTRACT

Background: Atrial fibrillation (AF), a common arrhythmia in clinical practice, is associated with
a high rate of complications and an increased risk for thromboembolic events. Pulmonary vein
ablation is a new therapeutic option to cure AF; however, it remains associated with a high rate
of recurrence. In this study we aimed to identify the clinical characteristics and imaging-based
features that may predict the risk of recurrence after pulmonary veins ablation in atrial fibril-
lation. Materials and method: Twenty-four patients with paroxysmal and persistent AF, who
underwent radiofrequency catheter ablation and a 12-month follow-up were included in the
study. Group 1included 8 patients with AF recurrence, and group 2 included 16 patients with
no AF recurrence. In all cases, cardiovascular risk factors, ejection fraction, left atrial diameter,
atrial volumes, and epicardial fat volume were analyzed. Results: CT analysis revealed that
patients with AF recurrence presented a significantly larger mean index of left atrial volume
(59.57+8.52 mL/m2 vs. 49.99 +10.88 mL/m2, p = 0.04), right atrial volume (58.94 + 8.37 mL/m2
vs. 43.21+ 6.4 mL/m2, p<0.0001), and indexed bi-atrial volume (118.5 + 15.82 mL/m2 vs. 9319 +
16.42 mL/m2, p=0.005). At the same time, CT analysis of the epicardial adipose tissue volume
indicated that patients with AF recurrence have a larger amount of epicardial fat than those
without AF recurrence (176.4 £ 100.8 mL vs. 109.8 + 40.73 mL, p = 0.02). Conclusion: Left atrial
diameter, indexed atrial volumes, and epicardial fat volume may be used as factors to identify
patients at risk for developing recurrence after pulmonary vein ablation.

Keywords: AF recurrence, pulmonary vein ablation, indexed atrial volumes, epicardial adipose
tissue
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INTRODUCTION

Atrial fibrillation (AF) is the most common type of atrial
rhythm disturbances, being associated with an increased
risk for thromboembolic complications and heart failure.
The increased incidence of this rhythm disorder can be at-
tributed to an increased life expectancy and to a higher rate
of predisposing factors. Although AF is not life-threaten-
ing, it significantly influences the quality of life through a
series of anatomical and hemodynamic changes. A study
published in 2014 has shown that AF affects 8 million pa-
tients in Europe, and these numbers are expected to in-
crease to about 18 million by 2060, with higher incidence
and prevalence rates in developed countries.! Estimates
suggest a prevalence of AF of approximately 3% among
adults aged 20 years or older, with a higher prevalence in
the elderly and in patients with obesity, high blood pres-
sure, heart failure, ischemic heart disease, valvulopathy,
diabetes, or chronic kidney disease.* As the incidence of
AF continues to increase, it is very important to identify
therapies that are safe and effective, improving patients’
symptoms and daily life.

Radiofrequency pulmonary vein (PV) ablation is a nov-
el and complex procedure that has encountered increasing
interest in the last decade. The exponential development
of new techniques and the innovation of existing ones are
reflected in clinical practice in a continuously increasing
number of PV ablation procedures performed. This also
leads to an increasing need to establish predictive factors
for the success of PV ablation in AF.5 To date, the success
rates of ablation are not very satisfactory, reaching only
70% in patients with paroxysmal AF and 60% in patients
with persistent AF.® Recurrences still remain a common
problem after the ablation, affecting quality of life through
symptomatic episodes and high readmission rates. The
recurrence rate after AF ablation has been reported up to
45% in a study published in 2017.7 Therefore, there is con-
siderable clinical interest to identify factors that can pre-
dict the success of PV ablation, in order to develop person-
alized therapeutic strategies for each patient.

Several clinical characteristics have been described as
being associated with an increased recurrence rate after
ablation procedures such as age, gender, comorbidities
(hypertension, obesity, diabetes mellitus, heart failure),
or imaging-derived features of cardiac volumes, mainly
the diameter or volume of the left atrium.”-'5 More re-
cently, the amount of epicardial adipose tissue, assessed
either by its thickness via echocardiography, or by its vol-
ume via cardiac computed tomography (CT), has been
described as a reliable predictor for the risk of AF de-
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velopment or recurrence.!s!” Given the heterogeneous
clinical profile of patients with AF or with AF recurrence
after PV isolation, identification of those factors that
can predict maintenance of sinus rhythm after ablation
could help the clinicians to better select the patients for
this complex and expensive procedure. Furthermore, an
optimal patient selection for interventional AF therapies
could reduce the costs of care and avoid to expose them
to unnecessary interventions.

In the present study, we sought to identify clinical and
imaging-based predictors for the risk of recurrence at one
year following radiofrequency catheter ablation in patients
with paroxysmal and persistent atrial fibrillation.

MATERIALS AND METHOD

We analyzed 24 patients with paroxysmal and persistent
AF, who underwent radiofrequency catheter ablation in
the 2015-2018 period. All patients underwent radiofre-
quency ablation for AF using the PV isolation method and
presented to follow-up at 1, 3, 6, and 12 months after the
intervention. Prior to the procedure, all patients under-
went contrast-enhanced cardiac CT for assessment of left
and right atrial volumes, as well as for quantification of the
epicardial adipose tissue using manual tracing.

Patients were divided into two groups, according to the
presence or absence of AF recurrence during follow-up.
Group 1 included 8 patients who presented AF recurrence
in the first year after ablation, and group 2 included 16 pa-
tients without any sign of recurrence during the 12-month
follow-up.

The study was approved by the Ethics Committee of the
institution where the procedures were performed and was
conducted in compliance with the ethical principles stated
in the Declaration of Helsinki. All patients gave informed
consent for their participation in the study.

Ablation Protocol

After venous access using the Seldinger technique, one
sheath was placed in the left femoral vein and two sheaths
in the right femoral veins. A 6F decapolar diagnostic
catheter was placed in the coronary sinus, one non-
steerable sheath was used for positioning the mapping
catheter (Lasso) and the other steerable sheath for plac-
ing an externally irrigated contact force-sensing ablation
catheter. Interatrial septal puncture was performed using
transesophageal echocardiography guidance. 3D electro-
anatomically mapping of the left atrium and PVs was per-
formed using the EnSiteTM NavXTM system, EE3000
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3D maps of the left atrium and PVs. The red tags represent ablation points around the right and

left pulmonary veins’ ostia. The yellow catheter is the Lasso catheter, positioned in pulmonary vein. The green

catheter is placed in the coronary sinus

version (St. Jude Medical, St. Paul, MN, USA), associ-
ated with advanced techniques of fusion imaging, fusing
3D mapping images with those acquired by CT. After
inserting the mapping catheter in the ostium of the PV,
radiofrequency catheter ablation was initiated in order
to isolate the PVs. Ablation was performed by applying a
30 W energy and a 10 to 30 g pressure with temperature
adjusted at 50 °C, using an irrigated contact force-sensing
catheter positioned on the left atrial wall. A PV was con-
sidered electrically isolated when no electrical potentials
were identified or when a successful PV potential disso-
ciation was demonstrated.

CT Analysis

The cardiac CT acquisition was performed using 64- and
128-slice CT (Somatom Sensation 64-slice CT, Somatom
Definition 128-slice CT, Siemens Healthcare, Germany),
and the Syngo.via Frontier software (Siemens Health-
ineers, Erlangen, Germany) was used for image post-
processing. Quantification of epicardial fat volume was
performed by tracing and manually adjusting epicardial
contours, as part of postprocessing protocols. Adipose
tissue was identified using the attenuation references be-

tween —190 and —30 Hounsfield units. Atrial endocardial
profiles were traced semi-automatically on the axial slices.

FIGURE 2.

Exemplification of epicardial adipose tissue quantifica-
tion using native CT



Journal of Interdisciplinary Medicine 2020;5(2):64-70 67

TABLE 1. Baseline characteristics of the study population
Age (years) 5725+ 172
Gender, male, n (%) 14 (58.33%)
History

Hypertension, n (%) 17 (70.83%)
Diabetes, n (%) 7 (29.16%)
Dyslipidemia, n (%) 5 (20.86%)
Obesity, n (%) 12 (50%)
Clinical characteristics
eGRF (mL/m?2/min) 79.85 +17.51
Ejection fraction (%) 53.21+5.09
Left atrium (mm) 4154 +6.43
Heart failure, n (%) 10 (41.66%)
CAD, n (%) 10 (41.66%)
AF type
Persistent AF 10 (41.66%)
Indexed atrial volume
LAVI (mL/m?) 5818 +10.98
RAVI (mL/m?2) 48.45 £ 10.41
BAVI (mL/m2) 101.6 £ 20.02
Epicardial fat volume (mL) 132+7214

Atrial volumes were calculated by the software, interpolat-
ing the endocardial tracings. Indexed atrial volumes were
calculated by indexing atrial volume to body surface area.
Body surface area was calculated using the DuBois formula
after recording height and weight.

Statistical analysis

Statistical analysis was performed using GraphPad Prism 7
(GraphPad Software, San Diego, CA, USA). Quantitative
data were expressed as mean + standard deviation, and
data were compared using Student’s t test or the Mann-
Whitney test when appropriate. Qualitative values were
expressed as integer values and percentages, and the dif-
ference between groups was analyzed using the Chi2 test
or its appropriate variants. The threshold for statistical sig-

nificance was set at an alpha of <0.05.

RESULTS

Baseline characteristics of the study lot, including demo-
graphic data, medical history, comorbidities, and clinical
and imaging features of the 24 patients included in the
study are listed in Table 1.

There were no statistically significant differences be-
tween the two groups in respect to age, gender, or cardio-
vascular risk factors (Table 2). There was no significant
difference between the study groups regarding the left
ventricular ejection fraction evaluated by 2D echocardiog-
raphy (51.88 + 6.55% vs. 53.88 £ 4.28%, p = 0.3); however,
clinical symptoms of heart failure were significantly more
frequent in patients with AF recurrence following ablation
(p=0.03). Also, left atrium diameter was significantly larg-
er in patients with AF recurrence after catheter ablation
(p = 0.04) (Table 2).

CT analysis revealed that patients with AF recurrence
presented a significantly larger mean index of left atrial vol-
ume (LAVT) (59.57 + 8.52 mL/m?2vs. 49.99 + 10.88 mL/m?2,
p = 0.04). Also, the indexed right atrial volume (RAVI)
and the indexed bi-atrial volume (BAVI) were higher in
the group with AF recurrence (58.94 + 8.37 mL/m? vs.
4321 + 6.4 mL/m?, p <0.0001 for RAVI and 118.5 *
15.82mL/m?vs. 93.19 + 16.42 mL/m?2, p = 0.005 for BAVI).
Figure 3 indicates the difference between the groups in
respect to anatomic features as assessed by cardiac CT,
namely calculated indexes of atrial volumes.

At the same time, CT analysis of the epicardial adipose
tissue volume indicated that patients with AF recurrence
have a larger amount of epicardial fat compared with pa-
tients without recurrence (176.4 £ 100.8 mL vs. 109.8 +
40.73 mL, p = 0.02). Figure 4 represents the difference be-
tween the groups in respect to the volume of epicardial fat
as computed by CT.

TABLE 2. Clinical and echocardiographic features associated to AF recurrence after ablation

AF recurrence No AF recurrence p value
n=8 n=16

Heart failure, n (%) 6 (75%) 4 (25%) 0.03
Left atrium (mm) 4525+ 514 3969+6.33 0.04
LAVI (mL/m?) 59.57 +8.52 49.99 +10.88 0.04
RAVI (mL/m?) 58.94 + 8.37 4321+ 6.74 <0.0001
BAVI (mL/m?) 118.5£15.82 9319 +16.42 0.005
Epicardial fat volume (mL) 176.4 +100.8 109.8 + 40.73 0.02
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FIGURE 3. Atrial volumes and risk of recurrence after AF ablation. A — Bi-atrial indexed volume in the study
groups; B — Right indexed atrial volume in study groups; C — Left indexed atrial volume in the study groups
DISCUSSIONS patients who presented AF recurrence and those who

AF is a disease with a high prevalence and is associated
with increased mortality and morbidity. PV catheter ab-
lation has emerged as a first-line treatment option, espe-
cially in cases resistant to antiarrhythmic medication.!8
Immediate success rates have been achieved using PV
catheter ablation, but maintaining long-term sinus rhythm
in these cases still remains a challenge. Given the average
success rates, it is necessary to investigate factors associ-
ated to a lower risk of recurrence, which may facilitate a
proper selection of patients for ablation. In the last years,
several studies have tried to identify predictive factors for
a favorable long-term outcome, but reliable markers pre-
dicting the maintenance of sinus rhythm have not been
identified.!%20 The contribution of this study relies on the
description of the role of new imaging-based features asso-
ciated with the risk of AF recurrence, such as LAVI, RAVI,
BAVI, and the volume of epicardial adipose tissue, along
with other factors investigated also in other studies, such
as AF type, cardiovascular risk factors, left atrium diam-
eter, ejection fraction, and renal function.

Our study aimed to identify new predictive factors for
the risk of recurrence based on the differences between

maintained sinus rhythm. The results of this study indicate
that the diameter of the left atrium, the presence of heart
failure, atrial volumes, and the amount of epicardial adi-
pose tissue are predictive factors for the risk of arrhythmia
recurrence at one year after radiofrequency ablation of AF.

The link between the enlargement of the left atrium
and the recurrence of AF is still controversial. In the long
term, an enlarged left atrium leads to cardiac remodeling,

EFV and AF recurrence (mL/m?)

300+ 176.4£100.8 p =002
200
109.8 + 40.73
100 H
O _
AF recurrence No AF recurrence
FIGURE 4. Epicardial fat volume in the study groups
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manifested by reduced myocardial tissue and increased fi-
brosis. The increased diameter of the left atrium, reflect-
ing diastolic dysfunction and increased filling pressure due
to atrial remodeling, contributes to the vulnerability of
atrial myocytes to arrhythmia.® As it has been shown that
the size of the left atrium is an important factor in the oc-
currence and maintenance of AF, this could be used in the
same way to predict the recurrence after intervention. In a
meta-analysis on risk factors for recurrence of post-abla-
tion arrhythmias, an increased diameter of the left atrium
was found to have predictive value for AF recurrence.!? In
our study, patients who had maintained sinus rhythm had a
significantly smaller left atrium diameter compared to pa-
tients with recurrence.

AF and heart failure are two linked conditions, each one
predisposing to the other one, and are associated with con-
siderable mortality and morbidity. Important changes in the
prevalence of AF in patients with heart failure have been ob-
served, AF occurrence being directly linked to the severity
of heart failure, from less than 10% in patients with NYHA
class I to almost 50% in patients in NYHA class IV.2! In a
recent study, patients with heart failure had an increased
susceptibility to develop recurrences, compared to patients
with normal left ventricular function. The main limitation
for using left atrial diameter as a measure of the risk of recur-
rence relies on its representation as a one-dimensional val-
ue, which can underestimate or overestimate the true size
of the atrium. Therefore, assessment of the atrial volume,
especially body surface-related volume, is indicated for a
more precise assessment of the left atrium, having a superior
predictive value.’> Comparing atrial volumes between the
two groups, we observed that patients with AF recurrence
had significantly larger left, right, and bi-atrial indexed vol-
umes than patients who maintained sinus rhythm during
follow-up. A number of studies found LAVI to be predic-
tive of AF recurrence, but no consensus was reached on the
predictive cut-off value.l522 At the same time, there are few
data regarding the effect of an increased right atrial volume
on the risk of AF recurrence after PV isolation. Given that
ablation targets the myocardial tissue surrounding the PV,
the right atrium remains “untreated”, thus maintaining an
increased risk of recurrence in patients with a higher right
atrial volume. In one study it was found that RAVT has pre-
dictive value only for early recurrences of AF, while LAVI
has predictive value in recurrences at one year.2?

Epicardial adipose tissue is a special type of fat located
in the space between the myocardium and the visceral
pericardium. This tissue is not just an anatomical depot
of fat, but also an active tissue that secretes cytokines and
pro-inflammatory hormones, being involved in the patho-
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genesis of both structural heart disease and the coronary
heart disease independent of body mass index.2* Several
studies have evaluated the association between pericardial
fat and AF and have shown that an increased volume of
pericardial adipose tissue, independent of intrathoracic or
intraabdominal adipose tissue, results in a higher risk of
AF.1617 Another important observation is that in patients
with persistent AF, the volume of pericardial adipose tis-
sue is higher than in patients with paroxysmal AF or in pa-
tients with sinus rhythm.2s Several studies have shown that
following PV ablation, patients with increased epicardial
fat volume had more frequent recurrences, regardless of
body mass index and body surface area.26-28 In this paper,
the volume of epicardial adipose tissue was determined us-
ing computed tomography, and a lower epicardial fat vol-
ume was associated with maintenance of the sinus rhythm
one year after the intervention.

CONCLUSIONS

AF is a common disorder in clinical practice and is often
characterized by recurrences. Therefore, the identification
of particular features that can predict the maintenance of
sinus rhythm after PV ablation represents an important
goal in clinical practice, allowing a more appropriate pa-
tient selection. This study shows that left atrial diameter,
indexed atrial volumes, and epicardial fat volume may be
used as reliable indicators of the risk to develop AF recur-
rence after pulmonary vein ablation.
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ABSTRACT

Background: Despite the scarcity of studies regarding periodontal disease in young patients
(teenagers and young adults), it seems that this disorder is also affecting the young population.
Risk factors for periodontal disease include older age, chronic tobacco use, male gender, hab-
its regarding oral hygiene, educational status, ethnicity, and financial status. Aim: This study
aimed to evaluate the periodontal health among adolescents in two high schools in Targu
Mures that had dental practices. Material and Methods: An online questionnaire consisting of
16 questions was distributed among high schoolers of Targu Mures. Data about personal char-
acteristics, oral hygiene habits, family history of periodontal disease, risk factors for periodontal
disease, and symptoms of periodontal disease observed by the respondents were collected
and analyzed. Results: Out of the 501 teenagers who responded to the online questionnaire,
114 (22.8%) were 18 years old and were mostly females (88.2%). Regarding oral hygiene habits,
75.8% prefer a manual toothbrush over an electric toothbrush, 66.7% brush their teeth twice
a day, and 54.1% practice a horizontal method of toothbrushing. Mouthwash was the most
used oral hygiene aid (58.3%). Family history of periodontal disease was observed in 21.9% of
respondents. As favoring factors, nicotine addiction (23.8%), bruxism (24.4%), interposition of
various objects between teeth (48.3%), past or present orthodontic treatments (38.7%) were
recorded. Symptoms of gingivitis and periodontitis, such as gingival bleeding (81.4%), redness
of gingiva (39.3%), increased gingival volume (44.5%), gingival retraction (22.8%), and halitosis
(81%), were present in the responding teenagers. Conclusions: In this study, periodontal dis-
ease was affecting mostly adolescent females who are practicing inappropriate methods of
toothbrushing with inadequate frequency.

Keywords: periodontal health, adolescents, gingivitis, periodontitis
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INTRODUCTION

Nowadays, the major focus of dental medicine is maintain-
ing a lifelong healthy state of the hard and soft tissues. In
order to achieve this goal, periodontal diseases should be
diagnosed early in life, starting from childhood and ado-
lescence, as they affect more than half of the teenage popu-
lation, which are mainly asymptomatic. Bimstein (1991)
stressed the importance of prevention, early diagnosis,
and early treatment of periodontal diseases in children and
adolescents, because the prevalence and severity of peri-
odontal diseases is high. Also, the incipient periodontal
diseases found in childhood may develop into advanced
periodontal diseases during adulthood, and there is a di-
rect association between periodontal disease and systemic
conditions. Patients, families, or populations at risk could
be identified and included in special prevention or treat-
ment programs, as prevention and treatment of most peri-
odontal diseases is relatively simple and very effective,
providing lifetime benefits.!2

This study aimed to evaluate periodontal health among
adolescents in two high schools in Targu Mures that had a
dental practice.

MATERIAL AND METHODS

The study was initially created as a clinical trial involving the
clinical examination of teenagers from “Alexandru Papiu II-
arian” National College and “Traian Savulescu” Agricultural
College that had a dental practice. We determined that 10th
and 11th graders were appropriate to be examined. The
first step included a presentation concerning periodontal
health and a questionnaire about personal characteristics,
oral hygiene habits, family history of periodontal disease,
favoring factors for periodontal disease, and symptoms of
periodontal disease. Then, the next stage included an ob-
jective clinical examination in school dental practices using
dental examination instruments (probe, mirror, tweezers)
and a periodontal probe. We examined plaque index, tar-
tar index, gingival index, clinical attachment loss, papillary
bleeding index, mobility, furcation involvement, and peri-
odontal probing depth on Ramfjord teeth. The study was
approved by the Ethics Committee of “George Emil Palade”
University of Medicine and Pharmacy, Science and Tech-
nology of Targu Mures was obtained. All participants gave
informed consent for participation in this study and all the
study procedures were conducted in accordance with the
principles stated in the Declaration of Helsinki.

Due to the worldwide epidemiologic context of the
time when we were about to start the study (March 2020),
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a safe clinical examination was not possible; therefore, we
adjusted accordingly and narrowed the study down to an
online questionnaire. Thus, the present study was based
on a questionnaire consisting of 16 questions that was dis-
tributed among the high schoolers of Targu Mures. When
formulating the questions, we used colloquial language in
order to have a greater addressability. Data about personal
characteristics, oral hygiene habits, family history of peri-
odontal disease, risk factors for periodontal disease, and
symptoms of periodontal disease observed by the respon-
dents were collected and analyzed.

The resulting data were collected and interpreted using
Google Forms and Microsoft Excel.

RESULTS

Data from 501 responding adolescents were collected and
analyzed. The respondents were aged between 14 and 19
years, most of them being 18 years old. The majority of the
respondents (88.2%) were female. Regarding oral hygiene
habits, 75.8% stated that they prefer a manual toothbrush
over an electric toothbrush, 66.7% brush their teeth twice
a day, and 54.1% practice a horizontal method of tooth-
brushing. Mouthwash was the most used oral hygiene aid
(58.3%). Data about oral hygiene habits is presented in
Table 1.

Family history of periodontal disease was observed in
21.9% of the study population.

Favoring factors that play an important role in the de-
velopment of periodontal diseases were also addressed in
the questionnaire. The answers revealed that 23.8% of the
participants were smokers, 24.4% practiced the habit of
bruxism, 48.3% had viciously interposing objects between
their teeth, and 38.7% were undergoing an orthodontic
treatment.

Given the lack of an objective clinical examination, we
focused some of the questions on the symptoms of gin-
givitis and periodontitis in order to have a general view
regarding these pathologies. When asked about gingival
bleeding, 81.4% of the respondents answered positively. A
similar percentage of participants (81%) admitted to have
halitosis, and 39.3% have observed redness of the gingiva.
Increased gingival volume and gingival retractions were
observed by 44.5% and 22.8% of respondents, respectively.

DISCUSSIONS

Despite the scarcity of studies regarding periodontal dis-
ease in young patients (teenagers and young adults), it
seems that this disorder is also affecting the young popula-
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TABLE 1. Distribution of oral hygiene habits among the responding adolescents
Question Possible answers Answered yes (%)
Type of toothbrush Manual 75.8

Electric 24.2
Daily toothbrushing frequency Does not brush on a daily basis 0
Once a day 331
Twice a day 66.7
Toothbrushing method Horizontal 541
Vertical 45.9
Auxiliary method of removing Mouthwash 58.3
dental plaque Interdental floss 341
Wooden toothpick 291
Oral irrigator 13
Interdental toothbrush 12

tion. Risk factors for periodontal disease include older age,
chronic tobacco use, male gender, habits regarding oral
hygiene, educational status, ethnicity, and financial sta-
tus.>* In the present study, we aimed to assess the preva-
lence of periodontal disease in the high school population
of a medium-sized city in Central Romania. Although ini-
tially designed as a cross-sectional clinical study, the global
COVID-19 pandemic situation has led to a drastic change
in the research methodology and study design. Therefore,
we conducted a questionnaire-based study on the clinical
signs and symptoms of periodontal disease, and also its
associated risk factors, on a population of young students
aged between 14 and 19 years, from two high schools in
Targu Mures.

Given the lack of an objective clinical examination, we
considered the triad of gingival bleeding - increased gingi-
val volume - redness of gingiva as an indicator of gingivitis,
regardless of the causal factor (dental plaque, hormones,
manifestation of general disease etc.). Gingivitis was pres-
ent in a relatively large proportion of respondents (26.5%).
Moreover, we considered the simultaneous presence of
halitosis and gingival retraction as indicator of periodonti-
tis, which was present in a lower rate (19.3%). The gender
distribution of subjects with periodontitis and gingivitis in
our study population was skewed towards female respon-
dents, which was similar to a study conducted in Bucha-
rest. On the other hand, two international studies found
that males presented higher odds for periodontal disease
compared to females.>6

Regarding the age of the participants, there was a ten-
dency for the prevalence of gingivitis and periodontitis to
increase with age. The increasing trend of gingivitis and
periodontitis during puberty and adolescence could be re-
lated to hormonal influences over dental plaque and gingi-

val tissue.”8 Daily toothbrushing frequency was similar for
both individuals who use a manual toothbrush or an elec-
tric toothbrush. However, regardless of the type of tooth-
brush used, the percentage of teenagers who brush their
teeth twice a day was almost double compared to those
who brush their teeth once a day. The efficiency of tooth-
brushing was also assessed. Gingivitis was more frequent
(36.1%) among respondents who brush their teeth once
a day and among those who use an electric toothbrush
(28.9%). The latter result is inconsistent with other stud-
ies that report an increased dental plaque removal using an
electric toothbrush by 4% to 29.6%.°-11

By adolescence, people should grasp the correct tech-
nique of toothbrushing, which is the vertical one. Most of
the respondents were using a horizontal technique, which
demonstrates the lack of oral hygiene education. The main
consequence of horizontal toothbrushing is gingival re-
traction, which is also directly related to bristle hardness,
the duration of each toothbrushing session, as well as the
frequency of changing a used toothbrush.!>13 Adolescents
seem to show a great interest in auxiliary methods of re-
moving dental plaque, using mostly mouthwash, interden-
tal floss, and wooden toothpicks, although they are not
proven to decrease dental plaque; only interdental brushes
showed a decrease in dental plaque (32%) and gingivitis
(34%).14-16

Gingivitis was predominant among respondents who
reported a family history of periodontal disease, although
other studies did not confirm whether the disease has a
genetic transmission or it is a result of environmental fac-
tors.17.18

According to the World Health Organization, nicotine
addiction exerts a great influence on oral health, being fre-
quently associated with a poor oral hygiene and the pres-
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ence of red complex periodontal pathogens.’20 Although
most of the international studies agree that most smok-
ers are males, our study shows an increased percentage
of female smokers (25.4% vs. 23.5%) and consequently,
an increased percentage of gingivitis and halitosis. Other
major contributing factors to gingivitis and gingival retrac-
tion are bruxism and the vicious habit of interposing vari-
ous objects between teeth, which were relatively frequent
in the questioned population. It is proven that nocturnal
bruxism is present in children and adolescents more often
than in adults, but it does not cause gingivitis or gingival
retraction without the presence of dental plaque.22!-2+

Orthodontic materials increase the retentivity of the
dental arch and, consequently, dental plaque build-up and
the development of periodontal disease. Gingivitis was
more frequent in teenagers with orthodontic treatment
(34.5%) in our study. This result is supported by other
studies which state that dental plaque build-up and hyper-
plastic gingivitis occur in the first two months after start-
ing the orthodontic treatment.?52¢ Patients treated with
removable materials showed a decreased plaque index
and gingivitis due to superior cleaning possibilities com-
pared to fixed appliances.?” Gingival retractions are also in-
creased in teenagers with orthodontic treatment (24.2%),
even though they are not specific to this age group.28

Study limitations

The major limitation of this study was the difficulty to con-
duct a more objective clinical examination, in the absence
of which the results have only an indicative value. Other
sources of error could be misinterpretation of symptoms
by the respondents or truncated information, and misin-
terpretation of results. The study supports further addi-
tions and improvements by adding a clinical examination
as it was initially intended.

Such studies are of great value in the current clinical ac-
tivity because they evaluate the state of the general popula-
tion, and through these studies, health education programs
focused on oral health can be implemented. Furthermore,
epidemiologic studies justify and support therapeutic pro-
tocols by highlighting the risk factors for the evaluated dis-
order.

CONCLUSIONS

In this study, periodontal disease was affecting mostly ado-
lescent females who are practicing inappropriate methods
of toothbrushing with inappropriate frequency. Although
the respondents were keen on using auxiliary methods

of removing dental plaque, their effectiveness has not
been demonstrated. Bruxism is a major favoring factor
for periodontal disease due to an increased prevalence of
gingivitis and gingival retraction among adolescents that
practice this habit. Another favoring factor, nicotine ad-
diction, can cause gingivitis and halitosis among female
adolescents. Orthodontic appliances cause increased den-
tal plaque retention leading to gingivitis and gingival re-
traction.
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ABSTRACT

Background: Although the clinical evolution of a patient with heart failure is initially improved
by transplantation, a number of potential complications may occur in the post-transplant pe-
riod, which may be directly related to the effects of chronic immunosuppression. The purpose
of this study was to analyze the occurrence and frequency of post-transplant complications
related to immunosuppressive treatment in the Institute of Cardiovascular Diseases and Trans-
plantation of Targu Mures, Romania. Material and methods: This is a descriptive study includ-
ing 53 patients out of a total of 71 patients who underwent cardiac transplantation between
2000 and 2017 in the Institute of Cardiovascular Disease and Cardiac Transplantation in Targu
Mures, Romania. Data were collected from the patient files and included demographic, clini-
cal and laboratory data, as well as information about post-transplant complications related to
immunosuppressive treatment. Results: The mean age of patients undergoing heart trans-
plantation was 40.72 + 14.07 years, the majority of patients being male (84.91%) and living in
an urban environment (56.60%). The average length of hospital stay was 33.6 days. From the
total number of patients, 7 (13.2%) presented post-transplantation bacterial infections, while
antibodies indicating the presence or history of B hepatitis, toxoplasma, and cytomegalovirus
infection were identified with a relatively high incidence in the study population. Conclusions:
Infections following surgery are probably the most common post-transplant pathology, the
primary reason being the administration of immunosuppressive medication.
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INTRODUCTION

Heart transplantation is the treatment of choice in severe
cases of end-stage heart failure.!:2 In the absence of heart
transplantation, the management of these critical cases is
associated with a poor prognosis.3-5 Cardiac transplanta-
tion has shown a very good long-term survival rate in pa-
tients with dilative cardiomyopathy and end-stage coro-
nary heart disease, with up to 85% survival in the first year
after transplant, 75% at 5 years, and 56% at 10 years.5” Al-
though the clinical evolution of a patient with heart fail-
ure is initially improved by transplantation, a number of
potential complications may occur following the interven-
tion, which may be directly related to the effects of chronic
immunosuppression, mandatory to prevent the rejection
of transplanted hearts.

AIM OF THE STUDY

The purpose of this study was to analyze the occurrence
and frequency of post-transplant complications related to
immunosuppressive treatment in the Institute of Cardio-
vascular Diseases and Transplantation of Targu Mures,
Romania.

MATERIAL AND METHODS

This is a descriptive study including 53 patients out of a to-
tal of 71 patients who underwent cardiac transplantation
between 2000 and 2017 in the Institute of Cardiovascular
Diseases and Cardiac Transplantation in Targu Mures,
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Romania. Data were collected from the patient files and
included demographic, clinical and laboratory data, as
well as information about post-transplant complications
related to immunosuppressive treatment. The collected
data were analyzed using descriptive statistical methods.
Continuous variables were expressed as mean * standard
deviation, and quantitative data as proportions. The study
was conducted in accordance with the ethical principles
stated in the Declaration of Helsinki, and in agreement
with the good clinical practice measures. The study was
approved by the local ethics committee, and all patients
gave informed consent for participation in the study.

RESULTS

The mean age of patients undergoing heart transplantation
was 40.72 + 14.07 years, the majority of patients being male
(84.91%) and living in an urban environment (56.60%).
The average length of hospital stay was 33.6 days.

Infectious complications

From the total number of patients, 7 (13.2%) presented
post-transplantation bacterial infections: Klebsiella pneu-
moniae was found in 2 cases, while Clostridium difficile,
Staphylococcus aureus, methicillin-sensitive Staphylococcus
aureus (MSSA), Staphylococcus epidermidis, and Pseudo-
monas aeruginosa were identified in the rest of 5 cases.
Viral infections were also diagnosed with a high frequen-
cy following heart transplantation. Antibodies indicating
the presence or history of B hepatitis, Toxoplasma, and Cy-
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tomegalovirus (CMV) infection were identified with a rela-
tively high incidence in the study population (Figure 1).

Renal dysfunction

Cyclosporine-induced nephrotoxicity remains a medical
challenge in cardiac post-transplant management. In our
study, only 1 (2%) patient out of 53 was diagnosed with re-
nal failure post-cardiac transplant. Following heart trans-
plantation, the mean serum levels of urea and creatinine
were 61.13 = 30.87 mg/dL and 1.002 + 0.932 mg/dL, re-
spectively.

Hyperlipidemia

We assessed the incidence of hyperlipidemia with multi-
factorial origin and found mean cholesterol values of 381.0
+ 175.0 mg/dL and mean LDL-cholesterol values post-
transplant of 220.1 + 63.38 mg/dL.

DISCUSSIONS

Post-transplant pathology — development of
new clinical conditions favoring infections

According to published literature, post-transplant evolu-
tion is frequently marked by the development of new clini-
cal conditions which, associated with immunosuppressive
treatment, may favor the development of severe infections,
reducing the defensive capacity of the body. These condi-
tions include new-onset diabetes, hypertension, hyperlip-
idemia, renal dysfunction, tumors, or thyroid diseases.
Almost 20% of patients surviving transplant devel-
op diabetes in the first year after the intervention, but 5
years later only 15% can be classified as diabetic. This is
most likely caused by the use of decreasing doses of corti-
costeroids. It has not yet been proven whether transplant
patients need to be managed differently in terms of blood
glucose, glycated hemoglobin, or medicinal agents used in
therapy.®® Data from the international literature also show
that hypertension after transplantation is common, with
an incidence of 70-90% in patients treated with cyclospo-
rine and 30-50% in those treated with tacrolimus.!%!! Both
tacrolimus and cyclosporine may influence blood pressure
levels and favor hyperlipidemia, as shown by Han et al.12
Regarding renal dysfunction, it has been demonstrated
that immunosuppressive therapy with cyclosporine has
improved graft function and survival time in transplant
patients. However, cyclosporine-induced nephrotoxic-
ity remains a medical challenge for post-heart transplant
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management. Cyclosporine, a highly nephrotoxic immu-
nosuppressive agent, causes an initially reversible decrease
in glomerular filtration rate (GFR), possibly through ar-
teriolar vasoconstriction. The mechanisms by which renal
vasoconstriction and decreased filtration rates occur are
not known, but it has been suggested that abnormalities of
endogenous vasoconstrictor and vasodilator mechanisms
may be responsible. In this context, an oral dose of cyclo-
sporine (5 mg/kg) was found to strongly affect renal he-
modynamics, both in patients with cardiac transplantation
and chronic treatment and in healthy volunteers, in whom
10 mg/kg cyclosporine caused an 18% decrease in GFR.
Increased serum creatinine levels due to cyclosporine
may be associated with hypertension, a disproportion-
ate increase in serum urea, hyperkaliemia, increased uric
acid levels, mild proteinuria (usually less than 1 g/24 h),
and decreased fractional sodium excretion. Increased
blood pressure may be associated with decreased sodium
excretion, stimulation of the renin-angiotensin system, in-
creased local endothelin synthesis and/or decreased local
nitric oxide synthesis. Treatment interruption or lowering
the dose of cyclosporine may sometimes stabilize kidney
function, but even when renal function remains stable, the
morphological lesions and proteinuria may progress fur-
ther.13-15 Tacrolimus, another immunosuppressive agent,
is also associated with a higher risk of nephrotoxicity. This
reaction may be explained by the increase in the produc-
tion of oxygen free radicals that induce kidney damage.!3-15

Hyperlipidemia is one of the most common metabolic
dysfunctions encountered in transplanted patients, with
an incidence of 60-80%. Studies show that tacrolimus and
cyclosporine can influence blood pressure (hypertension)
and hyperlipidemia.’s-18 It has a multifactorial origin, with
mechanisms dependent on abnormalities of the pre-exist-
ing lipid status, cyclosporine therapy, and corticosteroids.
Discontinuation of corticosteroid treatment has been
shown to be associated with low cholesterol. Cyclosporine
A (CsA)-induced hyperlipidemia is already known and is a
clinically significant problem. CsA affects the metabolism
of lipids and lipoproteins; however, the basic mechanisms
that cause dyslipidemia are not well known. Additional
studies are needed to help identify immunosuppressive
agents that do not cause hyperlipidemia, or to support
the development of strategies to effectively monitor CsA-
induced hyperlipidemia.’®

Youn et al. performed a retrospective analysis on 17,587
patients from the International Society of Heart and Lung
Transplant (ISHLT) registry over a 10-year period (2001-
2011) in order to identify the occurrence of malignant tu-
mors after heart transplantation.2? Over 10% of the moni-
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tored patients have developed de novo malignancy in 1 to
5 years after transplantation. The authors reported a 12.4%
increase in de novo malignancies in patients transplanted
between 2006 and 2011, compared with 10% in patients
treated between 2000 and 2006, resulting in an absolute
increase of 2.4%. Skin cancer accounted for most of this in-
crease, solid organ malignancy was responsible for a small
increase, and the incidence of post-transplant lymphop-
roliferative disease (PTLD) was low (approximately 1%)
in both cohorts compared to the previously reported 3%
to 9%.2! These results are diametrically opposed to those
in pediatric heart transplant patients, in whom PTLD is
the major post-transplant malignancy. This low incidence
may also show that PTLD related to Epstein-Barr virus
infection occurs relatively early, usually in the first year
after transplantation, and in this analysis, these patients
were not included. Although it has been observed that
the change in immunosuppression has led to a decrease in
the incidence of PTLD, the prevention and more effective
treatment of infectious diseases and/or under-reporting to
the ISHLT registry remains unclear.??

Thyroid diseases can also deteriorate in most heart
transplant patients. After cardiac transplant, the serum
levels of TSH hormone should be monitored and con-
trolled in all patients, especially in those with a history of
thyroid disease.?

Post-transplant pathology — infections
related to immunosuppressive treatment

In transplant patients, selective inhibitors of cytokine pro-
duction and function (tacrolimus, cyclosporine), immu-
nosuppressive antimetabolites (mycophenolate mofetil),
and antivirals (valganciclovir) are frequently used to pre-
vent graft rejection.

Infections following surgery are probably the most
common post-transplant pathology, the primary reason
for this being the use of immunosuppressive medication.
The latter depends on each patient’s predilection for rejec-
tion, which has been shown to decrease exponentially over
time.2* Bacteria and viruses are responsible for more than
80% of post-transplant infections.2>26 The most common
bacterial infections after cardiac transplantation are noso-
comial ones, caused by intravascular catheters, infected
gas lines, or occult pneumonias caused by Gram-negative
germs.?’

In our study, microbiological tests were performed in
all 53 patients, starting with the 3rd postoperative day.
Twelve per cent of patients developed bacterial infections
from the 7th to the 9th postoperative day, manifested by
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fever and elevated acute phase inflammatory reactants and
confirmed by microbiology.

The most common viral infections following cardiac
surgery are generally caused by herpes viruses (CMV, her-
pes zoster, and herpes simplex).28 Infections with CMV
represent major causes of morbidity, being associated with
a high rate of readmission after heart transplantation. In a
recent study, data on cytomegalovirus infection were ana-
lyzed in 1,553 patients undergoing heart transplantation
from 26 centers in the Cardiac Transplant Research Data-
base Group, the results indicating 230 confirmed cytomeg-
alovirus infections, of which 16 were proven fatal (6%).28
In the same study, 12% of the 200 patients with CMV infec-
tion had a recurrent infection during a mean follow-up of
13.9 months.28 In our study, 44.44% of patients have devel-
oped a CMYV infection, while 40.91% of them tested posi-
tive for Toxoplasma IgG antibodies.

CONCLUSIONS

Infections following surgery are probably the most com-
mon post-transplant pathology, the primary reason for this
phenomenon being immunosuppressive medication. The
administration of immunosuppressive agents is dependent
on the patient’s predilection for the rejection reaction,
which decreases exponentially over time. Our experience
has shown that bacteria and viruses are responsible for
over 80% of post-transplant infections. The evaluation of
post-transplant cardiac complications should be a priority,
as they hold a negative impact on the post-operative evolu-
tion of heart transplant patients.
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ABSTRACT

Introduction: Graves’ disease (GD), an autoimmune disorder caused by high levels of auto-
antibodies against the thyroid-stimulating hormone receptor, is considered the most common
cause of thyrotoxicosis, characterized by features such as goiter, ophthalmopathy and der-
mopathy. In our country, the administration of antithyroid drugs (ATD) is the first line of treatment
in this disease. Side effects are rare but some of them, such as agranulocytosis or liver damage,
may become serious. Case presentation: We report the case of a 20-year-old female patient
who was diagnosed with GD after being previously diagnosed with viral hepatitis A. Treatment
was initiated with methimazole 30 mg/day, and three weeks later she developed intense he-
patic cytolysis and cholestatic syndrome, therefore the ATD was stopped. A suspicion of au-
toimmune liver disease was raised, and a liver biopsy was performed in order to establish the
diagnosis. The next therapeutic option for hyperthyroidism was radioactive iodine (RAI). Three
months following RAI, the patient presented severe hypothyroidism, thereupon treatment with
levothyroxine was initiated. Conclusions: Although severe acute liver injury is rare, mild liver
dysfunction is quite common in patients with GD. The overproduction of thyroid hormones, or
the treatment with ATD through immune mediated processes or drug reactions, represent pos-
sible mechanisms responsible for liver damage.

Keywords: Graves’ disease, methimazole, hepatitis, cytolysis, cholestatic syndrome

INTRODUCTION

Graves’ disease (GD) is an organ-specific autoimmune disorder of unknown
cause and the most common form of thyrotoxicosis. It affects women more
commonly than men (5 : 1), with a peak incidence between the second and
forth decade of life.l:2 Thyrotoxicosis, goiter, ophthalmopathy, and dermopa-
thy are features that can be typically found in a patient with GD.! Goiter and
hyperthyroidism that appear in GD are due to a high level of circulating autoan-

Journal of Interdisciplinary Medicine 2020;5(2):81-85 DOI: 10.2478/jim-2020-0006
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tibodies that are directed against the thyroid-stimulating
hormone (TSH) receptor in the thyroid cell membrane
(TRAD).! These autoantibodies are synthesized by B lym-
phocytes in the thyroid gland, which were stimulated
by the T lymphocytes.l:2 A thyroid ultrasound usually
describes a diffusely enlarged, hypoechoic thyroid with
increased vascularity.? There is evidence that suggests a
familial predisposition in developing GD, and environ-
mental triggers include stress, tobacco use, pregnancy,
viral or bacterial infections, and iodine exposure.! Treat-
ment for GD implies the use of antithyroid drugs (ATDs)
such as methimazole, carbimazole, or propylthiouracil
in order to reduce the high production of thyroid hor-
mones.»? Common side effects of ATDs are itching, skin
rash, and abnormal hair loss, while less common side ef-
fects include muscle and joint pain, headache, swelling,
and in severe cases liver injury or agranulocytosis.> An-
other treatment option for GD, which reduces the amount
of thyroid tissue, is radioactive iodine treatment (RAI) or
total thyroidectomy.! This article aims to present the case
of a young female patient with GD who had been previ-
ously diagnosed with viral hepatitis A and who developed
acute cholestatic syndrome after ATD use.

Journal of Interdisciplinary Medicine 2020;5(2):81-85

CASE PRESENTATION

A 20-year-old female patient was admitted to the Infec-
tious Diseases Department of Mures Clinical County
Hospital with symptoms such as nausea, vomiting, jaun-
dice, and urinary hyperchromia. The laboratory workup
revealed high values of direct bilirubin and total bilirubin,
hepatic cytolysis, and positive immunoglobulin M anti-
body to hepatitis A virus. Abdominal ultrasound showed
hepatosplenomegaly, visible intrahepatic ducts, and gall-
bladder wall thickening. A diagnosis of acute viral hepa-
titis A was established and treatment with intravenous
infusions of glucose 5% and hepatoprotective agents was
initiated. The patient’s general status as well as the hepatic
panel tests improved. During hospitalization, she present-
ed an enlargement of the anterior cervical region, there-
fore, two weeks after discharge, she was evaluated by an
endocrinologist.

A thyroid ultrasound was performed, which described
an increased volume, with inhomogeneous structure and
enhanced vascularity, suggesting an autoimmune thy-
roid disease. Blood test evaluation showed thyrotoxicosis
with a TSH of 0.0090 pUI/mL (normal range: 0.55-4.78),

TABLE 1. The evolution of liver panel, bilirubin tests, and thyroid function
Time frame AST ALT GGT DB B Thyroid Treatment received
(NR:5-34UL)  (NR:O-55U/L)  (NR:12-64UL) (NR:0.0-0.5mg/dL) (NR:0.2-1.2 mg/dL) function
Onset of the viral 1516 1727 - 5.22 6.28 - Hepatoprotective drugs
hepatitis +
infusions with glucose
5%
2 weeks after being 80 150 - 0.97 1.44 Thyrotoxicosis ~ Hepatoprotective drugs
discharged from the +
Infectious Diseases introduction of ATD
Department
3 weeks later 1393 1995 275 8.98 12.39 - Stopping methimazole
H t tective d
After 10 days of 259 628 238 524 6.44 - epatoproteciive Arigs
treatment !
prednisone
After 1 month from 46 166 97 1.36 2.22 Euthyroidism +
stopping ATD gastroprotective agents
+
cardioactive agents
5 months later 25 38 28 - - Relapse of the  Hepatoprotective drugs
hyperthyroidism +
cardioactive agents
2 months later 34 60 36 0.44 11 Mild 3 weeks after RAI
thyrotoxicosis ~ Hepatoprotective drugs
+
cardioactive agents
3 months later 23 30 21 - - Severe Levothyroxine

hypothyroidism

AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma-glutamyl transferase; DB, direct bilirubin; TB, total bilirubin



Journal of Interdisciplinary Medicine 2020;5(2):81-85

free thyroxine (FT4): 4.33 ng/dL (normal range: 0.89-
1.76), free triiodothyronine (FT3): 14.68 pg/mL (normal
range: 2.3-4.2), with high levels of anti-thyroid peroxi-
dase (ATPO) of 1,571.0 UI/mL (normal range: <35) and
TRADb: 33.41 UI/L (<1.75). She was eventually diagnosed
with GD and treatment with 30 mg of methimazole along
with 30 mg of propranolol was started.

After roughly three weeks of treatment with ATDs, the
patient was admitted to the Endocrinology Department
of Mures County Clinical Hospital complaining of tired-
ness, fatigue, jaundice, and urinary hyperchromia. Physi-
cal examination revealed icteric sclera and skin, no signs of
ascites or abdominal tenderness, negative Murphy’s sign,
and no ophthalmopathy. The liver blood panel described
hepatic cytolysis and cholestatic syndrome on several de-
terminations (Table 1).

While the patient was admitted to our department,
treatment with hepatoprotective drugs was started,
whereas the treatment with ATDs was stopped. However,
the patient’s general state did not improve. A suspicion of
autoimmune cholangiohepatitis was raised, and the pa-
tient was transferred to the Gastroenterology Department
for further medical investigations.

In the Gastroenterology Department, the physical ex-
amination revealed hepatosplenomegaly, normal heart
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rate and blood pressure. Liver tests showed severe cy-
tolysis and cholestasis. Hepatitis B and C testing, and
the markers for autoimmune hepatitis and primary bili-
ary cirrhosis (anti-smooth muscle antibodies, anti-liver
kidney microsomal type 1 antibodies, antimitochondrial
antibodies, antinuclear antibodies, anti-soluble liver anti-
gen antibodies) were negative, with normal serum protein
electrophoresis, prothrombin time, and albumin levels.
Abdominal ultrasound depicted splenomegaly, lymphade-
nopathy in the hepatic hilum, hepatomegaly, and gallblad-
der wall thickening, with no obstruction of biliary ducts.
Infusions with hepatoprotective agents were initiated, as
well as treatment with prednisone (1 mg/kg/day) and ur-
sodeoxycholic acid (10 mg/kg/day).

Liver biopsy described hepatitis with minimum necrot-
ic-inflammatory activity, and minimum inflammatory in-
filtrate at the portal space formed by lymphocytes, neutro-
phils, and eosinophilic granulocytes (Figure 1).

Under treatment with hepatoprotective, gastroprotec-
tive, and cardioactive agents, prednisone tapering regimen
and ursodeoxycholic acid, the patient’s liver condition
progressively improved. She was retransferred to the En-
docrinology Department, where the thyroid function tests
were normal, while the hepatic panel described mild cy-
tolysis and cholestatic syndrome (Table 1).

FIGURE 1.

The microscopic aspect of the liver biopsy
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The patient was reevaluated after five months, when
the thyroid function tests revealed a relapse of the hyper-
thyroidism, whereas the liver function tests were normal.
Given the medical history of the patient and the acute liver
injury (ALI) secondary to the administration of ATDs, the
patient was advised to undergo treatment with RAI. One
month later, she received a therapeutic dose of 11.72 mCi of
I-131. The patient was reevaluated three weeks later, when
she was still in mild thyrotoxicosis, eventually being dis-
charged without any additional ATD. Three months later,
the patient presented severe hypothyroidism (TSH level
of 285.746 nUI/mL and FT3 level of <0.20 pg/mL), with a
low thyroid volume and normal liver functions tests, there-
upon treatment with levothyroxine was initiated (Table 1).

The patient agreed to the publication of her medical
information, the manuscript being written respecting the
ethical principles stated in the Declaration of Helsinki.

DISCUSSIONS

We report the case of a 20-year-old female patient who was
diagnosed with GD. Prior to the diagnosis, the patient had
viral hepatitis A, which required the admission to the In-
fectious Diseases Department. ATDs are usually the first-
line treatment option with remission rates ranging from
14% to 80%, the recommended duration of therapy being
12-18 months.23 In our case, the treatment was started
with methimazole 30 mg/day alongside with propranolol
30 mg/day. Our patient had slightly elevated liver func-
tion tests before initiating the ATD, most probably due to
thyrotoxicosis; nevertheless, three weeks after starting the
medication, she developed jaundice, urinary hyperchro-
mia, and fatigue, suggesting an ALI.

The incidence of hepatotoxicity associated with the use
of any ATD is low (<0.5%), propylthiouracil being the thi-
onamide that is reported to have a higher risk of serious,
non-dose related liver injury, especially in pediatric pa-
tients. The risk of liver failure is 1 in 2,000 children and 1 in
10,000 adults.** On the other hand, methimazole toxicity
is found more often in patients over 40 years of age, with
no reported deaths from liver failure.* In the literature,
there are several studies that have observed the hepatotox-
icity profiles of methimazole vs. propylthiouracil. A study
conducted in Japan found a 6.6% incidence of methima-
zole-induced hepatotoxicity from 30 mg/day compared to
26.9% in case of propylthiouracil at 300 mg/day.*® Wang et
al. reported that hepatitis had a higher incidence rate than
acute liver failure (ALF) when comparing methimazole vs.
propylthiouracil.” Moreover, methimazole use, especially
in high dose, associated an increased risk of hepatitis when
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compared with any propylthiouracil use.” Rivkees & Szarf-
man reported that methimazole had a higher rate of mild
liver injury (cytolysis, jaundice, or cholestasis) but a lower
rate of severe liver injury (hepatitis, ALF, or liver trans-
plant) than propylthiouracil.

A first hypothesis in the mechanism of developing an ALI
in patients with GD is that hyperthyroidism can cause liver
damage directly by increasing the metabolic rate, resulting
in a higher oxidative capacity and oxidative tissue damage.!
Oshima et al. reported in 1990 an autopsy case of death
due to hyperthyroidism in which the autopsy revealed he-
patic inflammation, fibrosis, and centrilobular necrosis.*-!!
Hyperthyroidism increases the production of insulin-like
growth factor within the liver, resulting in a hypermetabolic
state that can make the liver more prone to injury.2

A second hypothesis in developing an ALI after start-
ing treatment with methimazole could be related to the
implication of an immune-mediated process and/or drug
reactions, though the exact mechanism is not yet fully un-
derstood.* In 2004, Mikhail reported a case of a 43-year-old
woman who developed severe, though reversible choles-
taticjaundice after 4 weeks of treatment with methimazole,
with an improvement in general state after stopping the
medication.!® Drug-induced liver injury due to methima-
zole is reported more often in the first weeks after starting
the treatment, the injury having usually a cholestatic type
pattern with symptoms such as jaundice, fatigue, pruri-
tus, and malaise.*13-15 Chang et al. reported that elevated
TRAD levels might predispose the patient to carbimazole/
methimazole-induced cutaneous reactions and/or hepato-
toxicity.'6 Heidari et al. found that mice that were treated
with a nonhepatotoxic dose of bacterial lipopolysaccharide
(LPS) from E. coli as well as with ATD in nonhepatotoxic
doses, presented with hepatic inflammation that eventu-
ally led to ALL.'7 LPS can stimulate toll-like receptors and
activate the Kupffer cells that could damage the hepato-
cytes and furthermore, produce inflammatory cytokines
and proteolytic enzymes.!” After the inhibition of Kupffer
cells by methyl palmitate, methimazole-induced hepato-
toxicity as well as propylthiouracil-induced liver injury in
LPS-treated mice diminished.!”

A third hypothesis for the onset of an ALI is the pres-
ence of an underlying autoimmune disease that causes se-
rious damage to the liver such as an autoimmune hepatitis.
In order to diagnose an autoimmune liver disease, autoim-
mune markers and liver biopsy are needed.!® In our case,
biopsy found no specific microscopic features for autoim-
mune hepatitis, and serum tests were negative.

In our case, the most plausible hypothesis for the oc-
currence of ALI is that the recent history of viral hepatitis
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A, concurrent with the consecutive administration of me-
thimazole, led to the development of an acute cholestatic
syndrome.

Another treatment option for hyperthyroidism is based
on reduction of the amount of thyroid tissue with either
RAI or thyroidectomy, especially in patients with relaps-
ing hyperthyroidism after stopping the ATD.2 RAI for GD
is a safe form of treatment, though with a latency period
that can last up to 6 months.3 Sundaresh et al. conducted a
retrospective study on 720 patients and reported a failure
rate in correcting the hyperthyroidism of 48.3% for ATD
treatment compared with 8% for RAL'® Nearly 3 months
after RAI, our patient developed severe hypothyroidism,
and treatment with levothyroxine was initiated.

CONCLUSIONS

Although severe ALI is rare, mild liver dysfunction is quite
common in patients with GD. Overproduction of thyroid
hormones, or treatment with ATD through immune-
mediated processes or drug reactions represent possible
mechanisms responsible for liver damage. Liver tests mon-
itoring during ATD therapy is recommended, especially in
patients with prior liver dysfunction. In cases where ATDs
are not indicated, definitive treatment with either RAI or
total thyroidectomy may represent effective therapeutic
options. Although hypothyroidism is a complication of the
definitive treatment, management of this condition may be
easier than the one of hyperthyreosis.
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