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Abstract: One of the most common endocrinological disorder affecting women in adolescence is Polycystic Ovarian 
Syndrome (PCOS). Women suffering from PCOS diagnosed with follicles in ovaries show enlarged reproductive organs 
with small filled follicles. Unusual bleeding, prolonged menstruation, unwanted hair growth, accumulation of fat and 
acne are the most common problems experienced by adolescents with PCOS. Nowadays, PCOS is treated successfully 
with the oral antidiabetic drug, metformin and hormone replacement therapy. Its off-label use is still controversial with 
unknown mechanisms due to patient risk versus benefit hypothesis by practitioners as they successfully treat PCOS in 
adolescents with metformin. But in few reported cases metformin has potential to induce back pain and swollen joints 
less frequently with rare cases of behavior alteration. Penicillin belongs to the beta-lactam antibiotics and is most 
commonly used to treat rheumatic fever although it has potential to cause allergic reactions affecting 10% of patients 
who exhibit IgE-mediated immunological reactions. Here, we present a case of a female diagnosed with PCOS who after 
treatment with metformin for more than two years, reported with hyperuricemia, migraine, neurological pain, severe 
joint and knee pains on shoulders and legs, and rheumatic fever. After treatment with benzathine benzyl penicillin for 
rheumatic fever, the patient also exhibited Type IV delayed hypersensitivity reaction. 
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INTRODUCTION 
 
Polycystic ovarian syndrome (PCOS) is a group of 
endocrinological, gynecological disorder characterized by 
infertility, irregular menstruation, hypergonadism, body 
hair growth and acne which affects about 5-10% of 
adolescents. Infertility is major complication, inferior to 
myocardial risk, associated with PCOS like others 
metabolic syndrome (Tehrani and Behboudi-Gandevani 
2015; McCartney and Marshall 2016). Various literature 
reviews and meta-analyses proved efficacy of metformin 
in treating PCOS successful (Lord, Flight et al. 2003; 
Nandi, Chen et al. 2014; Azziz, Carmina et al. 2016). 
Rheumatic fever is an acute fever characterized by fever, 
anorexia, lethargy and joint pains. Arthritis occurs in 
approximately 75% of patients and other features include 
skin rashes, carditis and neurological features. The 
treatment of choice is Penicillin (either oral penicillin V 
or injectable benzathine penicillin) (Irlam, Mayosi et al. 
2013). Penicillin is also given as a prophylaxis. The 
recommended period of prophylaxis depends on the 
number of previous attacks. For penicillin-allergic 
individuals, acceptable alternatives include first 
generation cephalosporins, clindamycin, or various oral 
macrolides or azalides. In controlled studies that have 

been considered, the only currently recommended 
treatment is Penicillin to avoid initial attacks of acute 
rheumatic fever (Gerber, Baltimore et al. 2009). This 
acute fever is usually caused by group A streptococci 
infection that contains cross reactive antigen invade 
connective tissues and myocardial valve which affect 
mostly young and growing children. It is highly prevalent 
in south Asia and Africa (Wilson 2007; Seckeler and 
Hoke 2011; Irlam, Mayosi et al. 2013).   
 
In this case, we highlighted a case of PCOS female 
patient receiving metformin treatment and experienced 
joint swollen, hyperuricemia, migraine, peripheral 
neuropathy and rheumatic fever after metformin 
treatment. Patient disease state aggravated after receiving 
benzyl penicillin for rheumatic fever and experienced 
type IV hypersensitivity reaction very frequently. 
 
Case presentation 
A 22 year old Pakistani young girl presented in clinic with 
severe joint pains i.e. knees, shoulders and leg joints. 
Patient had past complaint of rheumatic fever treated with 
benzathine benzyl penicillin 6 days ago. Patient had also 
reported complaints of penicillin-induced Type IV 
delayed hypersensitivity reaction, presenting rashes all 
over the body.  
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The past medical history revealed that she had an 
equivalent rate of pain attack 4-5 months prior. The pain 
was treated by self-medication. Her medication history 
revealed that she was not taking any medicines other than 
the periodic pain-relieving medication for cerebral pain. 
Her social history revealed that she was not a smoker or a 
shopper of liquor. She had co-morbid disease states like 
PCOS (fig. 1), high level of uric acid, sinusitis, breast 
pain (fig. 2). Patient’s past medical antiquity from onset 
of puberty to end of adolescence showed she was healthy, 
fit and fine before PCOS diagnosis. She was very active 
in athletics with no serious medical complications. Before 
two years ago she suddenly developed unusual and 
disturbed menstrual cycle and weight gain from 40kg to 
65kg. Upon gynecological recommendation, after 
ultrasound reports, she was diagnosed with Polycystic 
ovarian syndrome (PCOS). She started treatment with 
metformin at a recommended dosage of 500mg B.I.D for 
6 months. After 4 months, this patient on metformin 
experienced undesired effects such as: severe body pain 
(particularly on joints and legs), breast tenderness and 
pain in axilla, hyperuricemia with a mean value 6.8mg/dl 
(laboratory standard normal: 2.4-5.7mg/dl), frequent 
throat infection (positive culture with group A 
streptococcal pyrogens), cluster of headache, palpitation 
and mood alteration. Patient received multiple analgesics 
i.e. Ibuprofen 600mg/day, mefenamic acid 500mg Q.I.D, 
and acetaminophen 50mg/kg/day as pain reliever 
including amoxicillin plus clavulanic acid 40mg/kg, 
Allopurinol 100mg/day, ranitidine 150mg B.I.D, oral 
betamethasone 0.5mg TID for gargles of infected throat. 
After careful consideration, the physician recommended 
confirmatory diagnostic test for rheumatic fever based on 

minor diagnostic criteria of arthralgia, myalgia, fever and 
positive culture of streptococcus pyrogens. Patient ran 
blood test of Antistreptolysin O titre (ASOT), C-reactive 
protein (CRP), erythrocyte sedimentation rate (ESR) and 
Rhesus (Rh)  variable.  All  tests  showed  variable  results  
with minor elevation of CRP value 1.5mg/liter in blood 
(normal laboratory standard ≤1.0mg/liter), Positive ASOT 
test with a mean value 425IU/ml (normal laboratory 
standard ≤200IU/ml), rheumatoid factor 4.8IU/mL 
(normal <14IU/ml). After the test it was certain and the 
specialist gave her treatment with benzathine benzyl 
penicillin 1.2million units/month IM diluted in 10ml 
water for injection. She always experienced severe painful 
procedure with palpitation (heart rate: 150 beats/minute). 
For confirmation, electrocardiography test was performed 
(fig. 3) to ensure myocardial function.  After the 
association, the physician kept the patient under 
observation for 6 hours, yet there was no unfavorably 
susceptible response aside from intoxication. After 1 
week, there was a high swelling at the site of infusion 
with blue shading. This was an undesirable response with 
pain, skin rash with sloughing and itching. One reaction 
was additionally observed with benzathine benzyl 
penicillin i.e., high fever. Physician treated it as a usual 
post drug response from penicillin with intravenous 
injection of Pheniramine maleate 20mg, cyanocobalamin 
100mg/day for neurological pain with sudden withdrawal 
metformin therapy. 
 
DISCUSSION 
 
This was the case of a 22-year-old female patient who had 
no active complaint of type II mediated immune reaction 

 
Fig. 1: (A & B) abdominal ultrasound of right and left 
ovaries showing multiple follicles  

Fig. 2: (A & B) ultrasound of left and right breast and 
axilla with no abnormal function. 
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(RF), hyperuricemia, neurological pain, myalgia, 
migraine, frequent tonsillitis and throat infection before 2 
years ago when she was diagnosed with PCOS. She was 
very active athlete before PCOS diagnosis. After irregular 
menstruation and obesity physician prescribed her 
metformin after multiple cyst confirmatory test by 
ultrasound. After continuous use of metformin, she 
suddenly developed undesirable effects diagnosed with 
marked uric acid level, sinusitis, breast tenderness, 
uncontrolled bleeding with reducing number of follicles 
in ultrasound. Physician did not withdraw metformin 
immediately but just treated all these symptoms by 
traditional medication. After 5 months, the patient was 
diagnosed with rheumatic fever on the basis of the 
diagnostic criteria by Jones (Roberts, Colquhoun et al. 
2013; Burke and Chang 2014) and laboratory values 
which indicated marked ASOT level and rheumatoid 
factor. Rheumatic fever is acute fever elicited with 
susceptible strains of Group A streptococci which possess 
antigen that cross-react with human connective tissue, 
particularly a heart valve glycoprotein. The condition 
usually affects children and young adults, and there is a 
familial variation susceptibility (Gerber, Baltimore et al. 
2009).  
 

 
 
Fig. 3: (A & B) Electrocardiography shows normal 
ventricle function. 
 
Conventionally, rheumatic fever is treated by benzathine 
benzyl penicillin which is very effective in control of 
Group A streptococcal pyrogens but 1 in 10 individuals 
experience hypersensitivity reaction (Chang, Mahmood et 
al. 2012; Macy and Contreras 2014). The patient also 
experienced type IV delayed hypersensitivity reaction 

with intense itching and rashes all over the body after 6 
days of intramuscular injection. After this antigen 
antibody-mediated immune response, the physician 
changed the therapy of the patient to oral penicillin Co-
amoxiclav and the allergic response treated by 
Pheniramine maleate and different oral non-sedative anti-
allergic drugs like fexofenadine and levocetrizin. 
Postponed excessive touchiness or Type IV responses can 
likewise happen with introduction to penicillin. 
Lymphocytes and macrophages are accepted to intercede 
these responses, which can occur in various ways. Contact 
dermatitis is also most frequent manifestation attributed to 
penicillin (Pyle and Rattner 1944; Gimenez-Arnau, 
Maurer et al. 2010). 
 
Intense interstitial nephritis can happen with any 
penicillin yet it is most usually connected with methicillin 
and it is agreed to be caused by a Type IV response. 
Renal inadequacy can happen, alongside hematuria, 
eosinophilia and proteinuria. This impact is typically 
reversible upon medication cessation (Chang, Mahmood 
et al. 2012; Macy and Ngor 2013; Picard, Bégin et al. 
2013). In spite of the fact that sensitivity can happen at 
any age, patients between 20-49 years are at higher risk 
for hypersensitivity Responses may be more successive 
and serious with parenteral plans of medication. Re-
Exposure of penicillin might trigger anaphylactic 
reactions, approximately 60% of patient allergic to patient 
will must experience upon second presentation 
(Bhattacharya 2010). 
 
It might, on the other hand, be hard to observe the 15% of 
patients who will be sure to have an unfavorably 
susceptible response upon re-challenge without skin 
testing. Customarily, atopic people are more inclined to 
penicillin hypersensitivity. Family history of 
hypersensitivity is additionally, not a danger component. 
At the point when penicillin G is utilized intramuscularly, 
<1% of patients will encounter a procaine response 
comprising of dazedness, sound-related, visual, and/or 
taste unsettling influences, neuromuscular jerking, and an 
apprehension of up and coming demise. This response has 
been connected with measurements of 4.8 million units 
and commonly keeps going up to 10 minutes (Khan and 
Solensky 2010). 
 
CONCLUSION 
 
In this case, the patient’s therapy was changed to oral 
penicillin with withdrawal of metformin therapy, and after 
3 months the patient had a gradual decline in complaints 
of myalgia, there was mood alertness, reduced 
hyperuricemia, normal CRP value and improved ASOT 
and RF scores. All these evidences clearly reflect 
metformin potential in the induction of joint pains, 
hyperuricemia, headache, mood alteration and other 
immune mediated type II cross reactivity secondary to 
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group A streptococcal pyrogens causing pharyngitis, 
tonsillitis with other co-morbidities in susceptible 
individuals. 
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