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ABSTRACT

Introduction: Drug-induced gingivitis is caused by the administration of certain drugs such as 

hydantoin, calcium blockers, beta-blockers, cyclosporine, and oral contraceptives. The aim of 

this study was to evaluate the modifications linked to drug-induced gingivitis such as changes 

in color, volume, and consistency, and the clinical signs of periodontal disease. Materials and 

methods: The study was based on a questionnaire made up of 14 questions, formulated using 

colloquial language to increase addressability. Results: The most frequently used drugs were 

beta-blockers (37%), calcium channel blockers (33%), followed by anticonvulsants (18%), oral 

contraceptives (8%) and cyclosporine (4%). Color changes occurred in 81% of anticonvulsant 

treatments and 57% of oral contraceptives. Increases in the gingival volume were higher with 

anticonvulsants (73%) followed by cyclosporine (67%). Gingival consistency was higher with an-

ticonvulsant treatments (90%), followed by calcium channel blockers (60%). Gingival changes 

and gingival bleeding during brushing were higher with anticonvulsant treatments, followed by 

beta-blocker medication. Spontaneous gingival bleeding had a higher prevalence in anticonvul-

sant treatments, followed by cyclosporine. Conclusions: The patients most affected by gingival 

enlargement were those under hydantoin treatment, followed by cyclosporine. Calcium channel 

blockers and beta-blockers had similar effects on gingival pathology. The intensity of the patho-

logical changes that occurred secondary to the administration of these drugs was influenced by 

the dose, the duration of the treatment, and the association of several drugs. Early detection and 

management of gingival enlargement is important in order to allow patients to continue with their 

therapy, and also to increase their quality of life.

Keywords: gingival enlargement, hydantoin, calcium blockers, beta-blockers, cyclosporine, 
contraceptives
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INTRODUCTION

Periodontal diseases include a large variety of conditions, some of which are in-
duced by bacterial plaque, while others occur separately from biofilm build-up and 
may be modified or unaffected by it. The periodontal disease classification system 
of 1999 was the first to recognize the need to classify gingival diseases, but it had 
numerous flaws. This classification system did not define the state of periodontal 
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health, which is a critical factor in establishing the diagno-
sis of periodontal diseases. The description of gingivitis was 
excessively complex because it included both predisposing 
factors and factors that modify the evolution of the disease 
in the diagnosis. In 2017, a new classification was proposed 
that helps clinicians in establishing the diagnosis of peri-
odontal diseases. New concepts, such as periodontal health 
status, were introduced, both histologically and clinically. 
Also, a reduced methodology was adopted, which helps to 
classify gingivitis in two major categories: gingivitis caused 
by the dental biofilm (due to dental biofilm only; facilitated 
by systemic or local risk factors; drug-induced gingival hy-
pertrophy) and gingival conditions not caused by the dental 
biofilm (such as genetic/developmental conditions; specific 
infective disease; inflammatory and immune disorders; re-
active processes, malignant, endocrinological and nutrition-
al disorders, but also traumatic lesions and pigmentation).1,2 

Nowadays, most people after a certain age receive a 
treatment that involves certain medication, which can 
have a multitude of adverse effects, with visible changes in 
the oral cavity. Drug-induced gingivitis is caused by the ad-
ministration of drugs such as hydantoin, calcium blockers, 
beta-blockers, cyclosporine, and oral contraceptives.3 Pa-
tients who have been prescribed both calcium antagonists 
and cyclosporine show excessive hypertrophy of the gin-
gival tissue due to the combined effects of the two drugs.4 

Hydantoin, used in the treatment of epilepsy, produces 
gingival hyperplasia in most patients, especially in chil-
dren.5 The association between hydantoin and gingival 
enlargement has been widely described. Other anticon-
vulsants, such as barbiturates, valproic acid, succinimides, 
and carbamazepine, may also induce gingival hyperplasia. 
However, the incidence of gingival hyperplasia associated 
with these agents is low compared to that of hydantoin-in-
duced gingival enlargement. Of the 2 million patients taking 
hydantoin, approximately half had some degree of gingival 
hyperplasia, which may be related to the dosage, duration 
of treatment, and plasma levels of the drug.6 Hydantoin hy-
perplasia also occurs in the absence of plaque and calculus 
in patients with good oral hygiene. The presence of bacteri-
al plaque, however, causes increased inflammation, which 
also increases gingival hypertrophy and hyperplasia.

Calcium antagonists are a group of drugs used in the 
treatment of cardiovascular diseases that inhibit the influx 
of calcium ions through the cell membrane of cardiac cells 
and smooth muscles, blocking the intracellular mobiliza-
tion of calcium. This leads to the dilation of coronary ar-
teries and arterioles, thus improving the oxygenation of the 
heart muscle and reducing blood pressure by dilating pe-
ripheral vessels. Secondary to the administration of some of 

these drugs, gingival hyperplasia may occur.7 The treatment 
of cardiovascular diseases with calcium channel inhibitors 
may have different effects in the oral cavity. It may restore 
cellular metabolism and stimulate cell proliferation in the 
gingiva. Histologically, calcium channel blocker-related 
gingival hyperplasia is characterized by an increase in the 
number of fibroblasts that closely resemble hydantoin-in-
duced hyperplasia, a predominantly lymphocytic nonspe-
cific inflammation. After a long-term treatment with amlo-
dipine, mispositioned teeth were observed on both arches, 
which may lead to tooth extractions.8 In the case of gingival 
hyperplasia caused by calcium antagonists, dental practitio-
ners will not recommend stopping such a vital treatment, 
instead they will treat it with appropriate local therapy.9

Beta-blocker medication produces gingival enlarge-
ment in the lowest percentage of all antihypertensive med-
ications. Research shows that some beta-blockers can still 
cause gingival hyperplasia, but with a very low prevalence 
rate of around 7.4%.10

Cyclosporine is an immunosuppressant administered 
to prevent the rejection of transplanted organs and for 
the treatment of autoimmune diseases. Gingival hyperpla-
sia occurs in 30% of patients who receive this drug, more 
often in children.11 Several techniques for gingival hyper-
plasia have been proposed, including dose reduction or 
substitution of medication, but also optimal oral hygiene 
programs and surgical treatment. Nevertheless, each of 
these approaches may have contraindications, and dose 
reduction or the use of alternative drugs is not possible in 
all situations. Other medicines may also have side effects. 
Surgery is only used for cosmetic reasons, and oral hygiene 
procedures can be used only for disease control in patients 
developing cyclosporine A-induced gingival hyperplasia 
but cannot inhibit its development.12

Oral contraceptives are used by approximately 50 mil-
lion women worldwide. Numerous systemic and oral ad-
verse reactions have been identified in patients who are 
under oral contraceptive treatment. Studies have found 
that the use of oral contraceptives is associated with a high-
er prevalence of gingival inflammation, attachment loss, 
and progression of periodontal disease.13 Both estrogen 
and progesterone are known to cause increased gingival 
exudate, edema, and inflammation.14 Women taking oral 
contraceptives for more than 1–2 years have been found 
to present gingival bleeding on probing, deeper periodon-
tal pockets, and significant attachment loss. This indicates 
that the longer the duration of oral contraceptive use, the 
poorer the periodontal health status.

Due to the controversies surrounding the side effects of 
certain drugs on the gingival tissue and drug-induced gin-
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gival hyperplasia, we decided to evaluate the modifications 
linked to drug-induced gingivitis.

MATERIALS AND METHODS

The study took place between April 2020 and June 2021 at 
the Faculty of Dental Medicine of the “George Emil Palade” 
University of Medicine, Pharmacy, Science and Technology 
of Târgu Mureș, Romania. Due to the COVID-19 pandem-
ic, our study was based on a questionnaire made up of 14 

questions using colloquial language (for example: “increase 
in the volume of the gum” for gingival hypertrophy) to in-
crease addressability. In the absence of a clinical examina-
tion, the questions were formulated according to the struc-
ture of an anamnestic questionnaire in order to guide the 
results toward formulating the most realistic conclusions 
possible regarding periodontal health. The first two ques-
tions referred to personal characteristics such as age and sex. 
Questions 3–7 referred to drug treatments that could induce 
changes in periodontal structures. Through questions 8–10, 
we wanted to detect the changes in color, volume, and con-
sistency that appeared at a periodontal level. Questions 11–
14 were related to the observation of relevant clinical signs 
that would suggest the installation of periodontal diseases: 
bleeding when brushing and the presence of gingival pain. 

RESULTS

The majority of the patients were men (58.4%) aged be-
tween 50 and 69 years (68%). The most frequently used 
drugs were beta-blockers (37%), calcium channel blockers 
(33%), anticonvulsants (18%), oral contraceptives (8%), 
and cyclosporine (4%).
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FIGURE 1.  Gingival changes due to hidantoin
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FIGURE 3.  Gingival changes due to beta-blockers
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FIGURE 5.  Gingival changes due to contraceptives
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FIGURE 2.  Gingival changes due to calcium blockers
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FIGURE 4.  Gingival changes due to cyclosporine
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The changes that appeared in the gingival tissue due to 
the administration of these medications are presented in 
Figures 1–5. The most frequent changes in patients under-
going hydantoin treatment included changes in consisten-
cy, color, and also bleeding (Figure 1). For subjects treated 
with calcium channel blockers, the most frequent change 
was in consistency and bleeding while brushing (Figure 2), 
which was similar to those treated with beta-blockers (Fig-
ure 3). On the other hand, subjects undergoing treatment 
with cyclosporine more frequently presented changes in 
color and volume growth, but also changes in consistency 
and bleeding (Figure 4). The use of oral contraceptives 
triggered bleeding during brushing, changes in color and 
consistency (Figure 5). 

DISCUSSION

The results of our study showed that color changes oc-
curred in 81% of anticonvulsant treatments and 57% of 
oral contraceptives. Increases in the gingival volume were 
higher in patients receiving anticonvulsants, followed by 
cyclosporine. Gingival consistency was higher in subjects 
undergoing anticonvulsant treatments, followed by calci-
um channel blockers. Gingival changes and gingival bleed-
ing during brushing were higher with anticonvulsant treat-
ments, followed by beta-blocker medication. Spontaneous 
gingival bleeding had a higher prevalence in anticonvul-
sant treatments, followed by cyclosporine. 

Many studies were conducted concerning the side ef-
fects of drugs on the gingival tissue. A retrospective study 
found only 147 cases of drug-induced gingival hyperplasia 
(0.04% of all cases). Patients were more frequently male 
(58.5%), aged between 40 and 69 years. The evolution 
was favorable in 47.5% of cases. The most common “sus-
pected” drugs were calcium channel blockers (30.6%), 
followed by immunosuppressants (15.2%) and anticonvul-
sants (10.1%). Gingival hyperplasia has also been reported 
with less well-known periodontal drugs (mycophenolate 
mofetil, valproic acid, clarithromycin, ethinylestradiol, le-
vonorgestrel, desogestrel etc.).15 

Another study found that genetic factors and patient 
susceptibility are important for the etiopathogenesis of 
amlodipine-induced hyperplasia. Genetic predisposi-
tion may influence drug interactions, cells characteristics, 
plaque-induced inflammation, functional heterogeneity of 
gingival fibroblasts, collagenolytic activity, drug-receptor 
binding, collagen synthesis, and many other factors. Since 
most types of pharmacological agents involved in amlo-
dipine-induced hyperplasia can have negative effects on 
the flux of calcium ions across cell membranes, it has been 

postulated that these agents can interfere with collagenase 
synthesis and function.16 A recent in vitro study showed 
that treating human gingival fibroblasts with cyclospo-
rine in relevant doses leads to significantly lower levels of 
MMP-1 and MMP-3 secretion. This will contribute to the 
accumulation of extracellular matrix components.16 

Treatment with other antihypertensive medication, 
such as angiotensin receptor blockers, angiotensin-con-
verting enzyme inhibitors, and beta-blockers, produces 
changes at the gingival level less often compared to calci-
um channel blockers.17,18 Therefore, in patients at risk for 
developing drug-induced gingivitis or those who already 
did, replacing calcium channel blockers with other antihy-
pertensive drugs is a treatment option.19 

Another study showed that drug-induced gingival hy-
perplasia occurs mainly in medical therapy with phenyt-
oin, the antihypertensive drug nifedipine, and the immu-
nosuppressant cyclosporine in 50% of the people who take 
this kind of medication. Gingival enlargement induced by 
drugs is an important oral health issue, particularly if insuf-
ficient attention is paid to oral hygiene by dentists or the 
patients themselves. This may occur due to a miscommu-
nication between patients and physicians.20 

Excessive gingival enlargement causes both physical 
and psychological suffering. Generally, the increase in 
gingival volume is limited, but severe cases can also occur 
when the gingival tissue completely covers the teeth, thus 
interfering with chewing and speaking. Gingival enlarge-
ment can also lead to depression and anxiety, especially 
when it causes esthetic problems, affecting the smile and 
facial expressions.21

CONCLUSIONS

The patients most affected by gingival enlargement are 
those under hydantoin treatment. After hydantoin, cyclo-
sporine is the drug with the most adverse side effects on 
the periodontium. Calcium channel blockers and beta-
blockers have similar effects on gingival pathology. The 
intensity of the pathological changes in the gingival tissue 
that occur secondary to the administration of these drugs 
is influenced by the dose, the duration of the treatment, 
and the association of several drugs. Early detection and 
management of gingival enlargement is important in order 
to allow patients to continue with their therapy, and also to 
increase their quality of life.
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ABSTRACT

Background: Migraine, a primary headache disorder, is a debilitating condition with reduced 

productivity, increased disability, and a very high economic burden. The present study aimed 

to individualize the treatment protocols for episodic and chronic migraine in order to reduce 

the duration, frequency, and severity of attacks, as well as the disability associated with mi-

graine by comparing monotherapy and dual therapy. Materials and Methods: We conducted 

a prospective observational study between February 2019 and July 2021. Patients were diag-

nosed with migraine based on simplified diagnostic criteria. Episodic migraine was present in 

62% and chronic migraine in 38% of cases. Disability due to headache was assessed using 

the Migraine Disability Assessment Score (MIDAS) questionnaire. Prophylactic therapy was 

individualized, with 210 patients receiving monotherapy (propranolol, flunarizine, or valproic 

acid) and 190 patients receiving dual therapy (propranolol and flunarizine, or valproic acid and 

flunarizine). Disability at baseline was graded from I to IV, and improvement after treatment 

was graded as no recurrence of headache, grade I, grade II, and grade III. Results: After 2–3 

months of therapy, we observed significant improvement in the form of reduction in the fre-

quency of attacks and reduction of disability. Patients with grade II disability who received dual 

therapy showed 100% improvement with no recurrence of headaches. Treatment with valproic 

acid resulted in no recurrence in 100% of patients with grade I and 85.7% of patients with 

grade II disability scores. Significant improvement was observed in all grades of disability with 

dual therapy. Conclusion: Dual prophylactic therapy was more efficient than monotherapy in 

reducing the frequency, duration, and severity of symptoms in grade III and grade IV patients.

Keywords: Migraine Disability Assessment (MIDAS) score, monotherapy, dual therapy
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INTRODUCTION

Migraine is a primary headache disorder and the second most common incapac-
itating and painful disorder in the world, affecting 6% of men and 15% of wom-
en.1 The global prevalence of migraine is one in seven, and it is the seventh cause 
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of disability in the world.2,3 Results from the International 
Burden of Migraine Study (IBMS) show that migraine-
related disability has a high economic burden.4 According 
to the International Classification of Headache Disorders, 
episodic migraine (EM) lasts <15 days per month, and 
chronic migraine (CM) lasts >15 days per month.5 It has 
been estimated that about 2.5% of individuals with EM 
eventually progress to CM over time.6

The degree of disability at baseline and the subsequent re-
sponse to treatment is usually determined with the Migraine 
Disability Assessment Score (MIDAS), a well-validated tool 
in the form of a questionnaire.7 Management protocols in-
volve a combination of non-pharmacological and pharma-
cotherapeutic interventions. The former includes lifestyle 
modification and avoidance of known trigger factors.8,9 
Pharmacological therapy includes abortive medications for 
acute attacks and prophylactic treatment for chronic mi-
graineurs. Prophylaxis aims to reduce the severity, frequen-
cy, and duration of the attacks, thereby reducing the disabil-
ity associated with the disease. Drugs used for prophylaxis 
include beta blockers such as propranolol, metoprolol, and 
nadolol; anticonvulsants such as valproic acid and topira-
mate; calcium channel blockers such as flunarizine; and an-
tidepressants such as amitriptyline, dosulepin, venlafaxine, 
and desvenlafaxine.10,11 Onabotulinum toxin A has recently 
been approved for migraine prophylaxis when headaches 
occur for more than 14 days a month. It is given every 12 
weeks as multiple injections around the head and neck to try 
to dull future headache symptoms.12 

The aim of this study was to explore the possibility to 
individualize the treatment protocols for episodic and 
chronic migraine in order to reduce the duration, severity, 
and frequency of attacks, as well as the disability associated 
with migraine by comparing monotherapy (propranolol, 
flunarizine, valproic acid) and dual therapy (propranolol 
and flunarizine, valproic acid and flunarizine). 

MATERIALS AND METHOD

We carried out a prospective observational study between 
February 2019 and July 2021 on 400 patients in the out-
patient neurology department of a tertiary care multispe-
cialty teaching hospital, based on the simplified diagnostic 
criteria for migraine of the Headache Classification Com-
mittee of the International Headache Society, published 
in 2013. Written informed consent was obtained from all 
study participants, and the study was approved by the eth-
ics committee of the institution where it was performed.

A standardized structured questionnaire was used to 
carry out the interview with regards to clinical symptom 

location, severity of pain, frequency of attacks, and the 
quality of headache. Comorbidities and migraine triggers 
were also assessed. These factors are both directly and in-
directly related to the overall treatment response and the 
benefits of prophylactic treatment in migraine patients. 
Furthermore, a 5-item MIDAS questionnaire was filled 
out to assess the grade of disability associated with the 
migraine. The MIDAS scale quantifies the amount of dis-
ability and reduction in activity concerning school work, 
household work, employment etc. Greater disabilities are 
associated with higher scores. Scores were graded as grade 
I, grade II, grade III, grade IV, and Severe disability. Two 
groups of patients were selected randomly: the first one 
received monotherapy, and the second one received dual 
therapy as prophylactic treatment. Patients on monother-
apy were randomly divided into 3 subgroups of 70 patients 
each. Each subgroup was put on beta blocker propranolol 
20 mg/40 mg twice daily, cerebroselective calcium chan-
nel blocker flunarizine 10 mg once daily, and valproic acid/
sodium valproate 250 mg/500 mg once daily, respectively. 
The other group of patients was put on prophylactic dual 
therapy for both episodic and chronic migraine and was 
subdivided into 2 subgroups of 95 patients each. One sub-
group received a combination of propranolol 20 mg with 
flunarizine 10 mg, and the other received valproic acid 250 
mg with flunarizine 10 mg. Patients were assessed before 
and after initiating prophylactic treatment, and disability 
at baseline was graded from I to IV. Likewise, improve-
ment after treatment was graded as no recurrence of head-
ache, grade I, grade II, and grade III. After 2–3 months of 
therapy, we observed improvement in the form of reduc-
tion in the frequency of attacks and reduction of disability. 
The MIDAS questionnaire was filled out again, to assess 
the improvement in the disability grades compared to the 
baseline MIDAS score.

The data was analyzed using Statistical Package for the 
Social Sciences software version 22 (SPSS Inc, Chicago, 
IL, USA). An independent t-test was used to compare the 
means of the groups, and a p value of less than 0.05 was 
considered significant.

RESULTS 

Among the 400 patients with migraine, 72 (18%) were 
males and 328 (72%) females. The majority of patients were 
in the age group of 25–35 years (28%) followed by 36–45 
years (25%). Two hundred ten (52.5%) patients were put 
on monotherapy and 190 (47.5%) on dual therapy.

Disability scores at baseline and their improvement after 
monotherapy with propranolol 20 mg/40 mg are present-
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ed in Table 1. None of the patients with grade I scores had 
recurrence. Patients with grade II scores showed a 58.8% 
improvement with no recurrence. Those with grades III 
and IV showed little improvement. Clinical improvement 
after monotherapy with cerebroselective drug flunarizine 
10 mg are presented in Table 2. 

Prophylactic monotherapy with valproic acid 250 
mg/500 mg led to a significant improvement in all grades 
of disability scores (Table 3). Grade I patients improved 
by 100%, and grade II patients showed no recurrence in 
85.7% of cases. Grade III and grade IV patients improved 
to a disability score of grade I. 

Improvement after dual therapy with propranolol and 
flunarizine are presented in Table 4, and the modifications 
of headache disability scores after dual therapy with val-
proic acid and flunarizine are presented in Table 5. We 
observed a reduction in disability scores from grade I and 
grade II at baseline to no recurrence of headache follow-

ing dual prophylactic therapy (p <0.001). Dual therapy 
has also reduced the disability scores of grade III and 
grade IV patients.

DISCUSSION

In the current study, participants who were administered 
propranolol 20 mg or 40 mg twice daily as monotherapy 
showed improvement from baseline disability and most 
patients did not report any recurrence during follow-up 
visits. Silberstein et al. conducted a similar study in which 
beta blockers propranolol (20–80 mg/day), timolol (10–15 
mg twice daily), and metoprolol tartrate (50–200 mg/day) 
were effective in the prophylaxis of migraine as mono-
therapy.13 These drugs are contraindicated in patients with 
bronchial asthma, congestive heart failure, dyslipidemia, 
and diabetes. Participants who were put on cerebrose-
lective calcium channel blocker flunarizine as a prophy-

TABLE 1.  Baseline disability scores and improvement after treatment with monotherapy (propranolol)

Post-treatment improvement Total p value

No  
recurrence

Grade I Grade II Grade III

Propranolol 
20 mg/ 
40 mg BID

Disability at 
baseline

Grade I N 10 0 – 10 >0.05

% showing improvement 100.0% 0.0% – – 100.0%

Grade II N 10 5 2 – 17

% showing improvement 58.8% 29.4% 11.7% – 100.0%

Grade III N 8 12 4 – 24

% showing improvement 33.3% 50.0% 16.6% – 100.0%

Grade IV N 3 13 2 1 19

% showing improvement 15.7% 68.4% 10.5% 5.2% 100.0%

Total N 31 30 8 1 70

% showing improvement 44.28% 42.8% 11.42% 1.4 100.0%

TABLE 2.  Disability scores and improvement with monotherapy (flunarizine)

Post-treatment improvement Total p value

No  
recurrence

Grade I Grade II Grade III

Flunarizine 
10 mg

Disability at 
baseline

Grade I N 10 0 0 0 10 >0.05

% showing improvement 100.0% 0.0% 0.0% 0.0% 100.0%

Grade II N 11 4 2 0 17

% showing improvement 64.0% 23.5% 11.76% 0.0% 100.0%

Grade III N 6 15 1 2 24

% showing improvement 24.0% 62.5% 4.1% 8.3% 100.0%

Grade IV N 3 13 2 1 19

% showing improvement 15.7% 78.9% 10.52% 5.2% 100.0%

Total N 30 32 5 3 70

% showing improvement 42.8% 45.7% 7.1% 3.% 100.0%
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lactic medication for both episodic and chronic migraine 
showed complete symptomatic relief with no recurrence 
in 100% of cases with grade I disability, while 64% of pa-
tients had no recurrence who had initially grade II disabil-
ity scores. The results suggest that flunarizine is a better 
prophylactic drug, especially for patients with grade I and 
grade II disability scores. The possible side effects, such as 
sedation, weight gain, and depression, may limit its use in 
some patients.

According to the 2022 guideline of the Scottish Inter-
collegiate Guidelines Network for the pharmacological 
management of migraine, sodium valproate is more effec-
tive than placebo for patients with episodic migraine and 
provides ≥50% reduction in headache frequency over a pe-
riod of 2–3 months.14 Being a teratogenic drug, it cannot 
be used as a first-line migraine prophylactic in women of 
childbearing age. Its efficiency is comparable to flunarizine 
10 mg and propranolol 20 mg/40 mg.

Our study also showed that all patients with grade I dis-
ability scores had 100% improvement, with a reduction in 
headache frequency. Moreover, participants with grade III 
disability scores improved to a grade I score in 75% of cas-
es. Linde et al. observed that sodium valproate was more 
effective than placebo as a prophylactic migraine medica-
tion, with a ≥50% reduction in headache frequency over 
a period of 2–8 months.15 Possible side effects of valproic 
acid include alopecia, tremors, liver damage, and polycys-
tic ovarian disease in girls, which can limit its use in the 
prophylaxis of episodic and chronic migraine.

Participants who received dual prophylactic medication 
(propranolol 20 mg + flunarizine 10 mg) had a significant 
reduction in their disability scores, as well as a decrease in 
the frequency of headaches. Participants with grade III and 
grade IV disability scores showed significant improvement, 
with no recurrence of symptoms. Our study also revealed 
that dual therapy with valproic acid 250 mg and flunarizine 

TABLE 3.  Disability scores and improvement with monotherapy (valproic acid)

Post-treatment improvement Total p value

No  
recurrence

Grade I Grade II Grade III

Valproic acid 
250 mg/ 
500 mg

Disability at 
baseline

Grade I N 9 0 0 0 9 >0.05

% showing improvement 100.0% 0.0% 0.0% 0.0% 100.0%

Grade II N 18 3 0 0 21

% showing improvement 85.7% 14.3% 0.0% 0.0% 100.0%

Grade III N 4 15 1 0 20

% showing improvement 20% 75% 5% 0.0% 100.0%

Grade IV N 1 17 1 1 20

% showing improvement 5% 85% 5% 5% 100.0%

Total N 32 35 2 1 70

% showing improvement 45.7% 50% 2.8% 1.4% 100.0%

TABLE 4.  Disability scores and improvement with dual therapy (propranolol 20 mg and flunarizine 10 mg)

Post-treatment improvement Total p value

No  
recurrence

Grade I Grade II Grade III

Propranolol 
20 mg and 
flunarizine 
10 mg

Disability at 
baseline

Grade I N 30 0 0 0 30 <0.001

% showing improvement 100.0% 0.0% 0.0% 0.0% 100.0%

Grade II N 25 0 0 0 25

% showing improvement 100.0% 0.0% 0.0% 0.0% 100.0%

Grade III N 15 5 5 0 25

% showing improvement 60% 20.6% 20% 0.0% 100.0%

Grade IV N 10 3 2 0 15

% showing improvement 66% 20% 13.3% 0.0% 100.0%

Total N 80 8 7 0 95

% showing improvement 84.4% 88.4% 7.3% 0% 100.0%
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10 mg showed excellent outcomes, as patients with grade 
III and grade IV disability scores showed no recurrence for 
a period of 3 months. The continuation of dual therapy has 
ameliorated the symptoms of both acute and chronic mi-
graine, and improved the quality of life to a greater extent. 

CONCLUSIONS

Patient-tailored migraine treatments need to be explored 
by evaluating the degree of attack frequency and calcu-
lating disability scores that account for the presence of 
medical or psychiatric comorbidities and associated trig-
ger factors. In this study, dual therapy showed significant 
improvement and more tangible prognostic results than 
monotherapy, especially in patients with grade III and 
grade IV disability scores, as it markedly decreased the se-
verity of pain, duration of headache, and frequency of at-
tacks. A combination treatment with valproate and flunari-
zine can represent a better therapeutic armamentarium to 
tackle the disability associated with migraine, alleviate the 
pain, and improve the lives of migraine patients. 
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Post-treatment improvement Total p value
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recurrence
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Valproic acid 
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10 mg

Disability at 
baseline

Grade I N 25 0 0 0 25 <0.001

% showing improvement 100.0% 0.0% 0.0% 0.0% 100.0%
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ABSTRACT

Introduction: During the COVID-19 pandemic, vitamin D was used along with vitamin C and zinc 

as a preventive and curative therapy against SARS-CoV-2 infection. Vitamin D toxicity, even if 

it is rare, occurs when serum concentrations exceed 150 ng/mL and is usually manifested by 

hypercalcemia phenomena. Case report: We hereby report a case of two twin sisters who self-

medicated with vitamin D in a dose of 4 × 4,000 IU/day for almost 10 months as a method of 

‘protection’ against COVID-19, influenced by mass media advertising. The patients presented to 

the emergency department with hypervitaminosis D-related symptoms such as hypertension, 

headache, nausea, vomiting, and diffuse abdominal pain. Laboratory investigations revealed 

high levels of vitamin D and calcium. Conclusions: Vitamin D toxicity can lead to difficulties 

in positive and differential diagnosis because of the multiple complications of hypercalcemia.
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INTRODUCTION

Vitamin D is an important secosteroid hormone that plays a significant role in 
maintaining the normal balance of calcium and phosphorus (Figure 1).1,2 In ad-
dition to its important role in calcium metabolism, vitamin D is known for its 
immunomodulatory effects, as it can modulate innate and adaptive responses.3 
During the COVID-19 pandemic, vitamin D was used along with vitamin C and 
zinc as preventive and curative therapy against SARS-CoV-2 infection.4 Vitamin 
D deficiency is a worldwide public health problem and is defined as a level of less 
than 20 ng/mL (Table 1).5 Vitamin D toxicity occurs when serum concentra-
tions exceed 150 ng/mL and is usually manifested in the form of hypercalcemia 
phenomena (Table 2).6

We hereby report a case of hypercalcemia due to vitamin D overdose as a 
method of ‘protection’ against SARS-CoV-2 infection.
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CASE REPORT 

In June 2022, two 27-year-old twin sisters with a history 
of borderline behavior disorder presented to the emer-
gency department and were subsequently admitted to the 
Department of Internal Medicine for nausea, vomiting, 
headache, toothache, diffuse abdominal pain, constipa-
tion, fatigue, and hypertension over the past 3 weeks. The 
patients reported self-medication with vitamin D in a dose 
of 4 × 4,000 IU/day for almost 10 months as a method of 
‘protection’ against COVID-19, influenced by mass media 
advertising.

Laboratory investigations were performed in both pa-
tients. In one of them, they revealed the following patho-
logical values: hemoglobin 11.6 g/L, creatinine 2.4 mg/dL,  
uric acid 12.7 mg/dL, vitamin D >150 µg/L, calcium  
3.98 mmol/L, urine examination with 75 leukocytes/µL, 

FIGURE 1.  The role of vitamin D in calcium metabolism and its immunomodulatory effects1,2

Ca, calcium; P, phosphorus; IL-1, interleukin 1; IL-2, interleukin 2; IL-10, interleukin 10; IL-12, interleukin 12; IL-17, interleukin 17;  

IFN-γ, interferon gamma

TABLE 1.  Diagnostic cut-off points for vitamin D concentrations5

Category nmol/L µg/L

Deficiency <50 <20

Insufficiency 51–74 21–29

Sufficient >75 >30

Excess >250 >100

Intoxication >375 >150

TABLE 2.  Diagnostic cut-off points for vitamin D concentrations5

Category Symptoms

Generalized Fatigue
Irritability

Gastrointestinal Anorexia
Constipation
Nausea and vomiting

Musculoskeletal Muscle weakness

Renal Kidney stones
Renal insufficiency

Central nervous system Irritability
Confusion
Slurred speech
Unstable gait

Metabolic Dehydration
Hypercalcemia

1,25(OH)2D – biologically active 

metabolite

Vitamin D

↑ 1,25(OH)2D

Calcium metabolism Immunomodulatory effects

↑ Labile bone Ca release

↑ Osteoclastic bone resorption

Parathyroid glands – PTH

↑ Ca absorption

↑ P excretion

Kidneys

Binds osteoblasts

↑ osteoclast function

Bone

↑ Ca absorption

↑ P absorption

Small intestine

↑ IL-1

↑ Proliferation

Monocytes & macrophages

↓ Maturation

↑ IL-10, ↓ IL-12

Dendritic cells

↓ IL-2, IFN-γ, IL-17

↓ Citotoxicity, proliferation

Memory T cells

↓ Proliferation

↓ IgG, IgM production

B cells
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negative nitrites. Laboratory examination of the other pa-
tient revealed the following pathological values: hemoglo-
bin 11.5 g/L, creatinine 1.83 mg/dL, uric acid 11.3 mg/dL,  
vitamin D >150 µg/L, calcium 4.43 mmol/L, urine ex-
amination with 500 leukocytes/µL, negative nitrites. In 
both cases, the electrocardiograms (ECGs) showed ST-
segment shortening (Figures 2 and 3). One day after ad-

mission, the laboratory tests were repeated and revealed 
a lower hemoglobin level – 9.7 g/L and 9.3 g/L – with 
no signs of bleeding. Gastroscopy was suggested, but the 
patients refused it. Parathyroid hormone or phosphorus 
levels were not determined in either case. Bacterial urine 
culture was negative in both cases. Ultrasonography of 
the abdomen showed decreased renal parenchymal index 

�
FIGURE 2.  ECG of the first patient

�
FIGURE 3.  ECG of the second patient
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and poor corticomedullary differentiation of the kidney 
in both cases.

During admission to the Department of Internal Medi-
cine, the patients were treated with intravenous saline, 
diuretics, and oral antihypertensive therapy, with regular 
monitoring of hemogram, renal function, vitamin D, and 
calcium levels. Creatinine and uric acid showed normal-
ized values after 11 days.

The patients were discharged after 12 days with a pre-
scription for low-calcium diet and antihypertensive ther-
apy, and were advised to maintain good fluid intake. They 
were also advised not to take vitamin D and not to expose 
themselves to the sun.

In November 2022, the patients presented for a follow-
up. Vitamin D was still high in both cases (510 ng/mL  
and 490 ng/mL). The patients agreed to the publication of 
their clinical data and this case report.

DISCUSSION

In December 2019, the outbreak of SARS-CoV-2 began 
in Wuhan, China, and rapidly spread worldwide, result-
ing in a global health crisis with significant psychological 
and socioeconomic consequences.4 Because it is a highly 
virulent virus that is primarily spread through contact and 
respiratory droplets, people had to make radical choices to 
protect themselves such as isolation, wearing face masks, 
social distancing in public, and using preventive medi-
cine.2 During the pandemic, as well as today, the mass me-
dia heavily advertised vitamin and mineral supplements. 
Out of general concern, people tend to overdose on these 
supplements without consulting a physician.

Vitamin D is a fat-soluble vitamin that plays an impor-
tant role in calcium metabolism, as well as in innate and 
adaptive immunity.3 Vitamin D receptors are known to 
be expressed on T cells, B cells, and antigen-presenting 
cells. Vitamin D modulates immune function through its 
action on dendritic cells and T cells, which are involved 
in reducing the inflammatory response and promoting vi-
ral defense.7 In addition, vitamin D plays a variety of roles, 
including regulating the transcription of antimicrobial 
peptides in different cell lines, contributing to the differ-
entiation of monocytes and macrophages, and suppressing 
the production of proinflammatory cytokines.8 Tang et al. 
demonstrated that normal vitamin D levels are associated 
with lower levels of IL-1 and IL-6.9 The pathophysiology 
of SARS-CoV-2 infection includes the overproduction of 
several proinflammatory cytokines such as IL-1, TNF, IL-
6, IL-12, IL-17, GM-CSF, and IFN-γ, which may trigger 
the cytokine storm.2,8 Furthermore, vitamin D receptors 

have been identified in epithelial cells of the human respi-
ratory tract, having the ability to regulate local respiratory 
homeostasis by upregulating the expression of antimicro-
bial peptides or by influencing viral replication.8 Akbar et 
al. performed a meta-analysis with 14 studies and 999,179 
participants, which showed that low serum vitamin D lev-
els were associated with higher rates of SARS-CoV-2 infec-
tion, severe courses, and mortality.10

According to Amos et al., vitamin D is involved in zinc 
homeostasis, which plays an important role in reducing 
coronavirus replication.11 During the pandemic, and even 
today, vitamin D, vitamin C, and zinc are used as preven-
tive medicine and are considered ‘immunity boosters’ by 
the general population.4 Because of the general concern 
and perhaps because of the intense advertising in the mass 
media, people started self-medication with vitamins with-
out considering the toxicity risk. As in our case, patients 
overdosed on vitamin D under the influence of media ad-
vertising. Also, the fact that they did not need a doctor’s 
prescription encouraged them to self-medicate without 
consulting a physician. On the other hand, prescription er-
rors can also lead to vitamin D toxicity, often being seen in 
patients requiring high doses for the treatment of various 
conditions.

Hypercalcemia is defined as a total calcium level greater 
than 2.5 mmol/L and is considered a medical emergency 
when it exceeds 3.5 mmol/L.12 It has many manifesta-
tions including neurologic, cardiac, renal, and gastroin-
testinal.12,13 The etiology of hypercalcemia includes malig-
nancy, hyperparathyroidism, or osteoporosis, but in rare 
cases, it may be due to excessive vitamin D intake.1,2,13,14 In 
our case, hypercalcemia occurred due to excessive vitamin 
D intake over a long period of time (16,000 IU/day for al-
most 10 months). The main complications in our case were 
hypertension and acute kidney injury. Being a fat-soluble 
vitamin, vitamin D is excreted slowly, which is why both 
patients had high serum vitamin D levels at follow-up.

CONCLUSION

Vitamin D toxicity, although rare, can lead to difficulties 
in positive and differential diagnosis because of the mul-
tiple complications of hypercalcemia. One of the factors 
contributing to vitamin D overdose is probably the intense 
advertising in the media and the possibility of obtaining 
the vitamin without a doctor’s prescription. 

As outlined, vitamin D is involved in immunity in many 
ways and plays an important role in the prevention and 
cure of SARS-CoV-2 infections by lowering the rate of in-
fection, improving the course, and reducing mortality.
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