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Abstract: Introduction: Congenital Adrenal Hyperplasia (CAH) is classified into salt-wasting (SW), simple virilising (SV) 

CAH and Non Classic Congenital Adrenal Hyperplasia (NC-CAH). This disease can present with autoimmunity disorders but 

very little has been reported. We reported a girl with NC-CAH who presented with a life-threatening condition. She was 

recovered well after proper diagnosis and therapy. Case: A 14 year old girl came with chest pain and shortness of breath 

revealed a severe pericardial effusion and impending cardiac tamponade. Further evaluation showed acute malar rash, non 

scaring alopecia, proteinuria > 0.5 gram/24 hours and hemolytic anemia. Laboratory confirmation showed ANA (IF) pattern: 

speckled with titer 1:100, ANA Profile revealed Sm (Sm) antigen (+) and Jo-1 (Jo) antigen (+++), C3 84.2 mg/dL and anti-

dsDNA < 10 IU /mL. She was fulfilled Systemic Lupus International Collaborating Clinics (SLICC) 2015 and European 

League Againts Rheumatism (EULAR) 2019 criteria for Systemic Lupus Erythematosus (SLE). At the same time, we also 

noticed about the excessive terminal hair (hirsutism) on the sideburns, upper lips, chin, chest, midline stomach, pubic, hands 

and legs on her. Further investigation was done to rule out the caused of hirsutism and masculinization. Investigation of 

testosterone was high 1.202 ng/dL, 17-OH progesterone 63.87 ng/mL, LH < 0.1 mIU/mL, FSH < 0.1 mIU/mL and estradiol 76 

pg/mL. These revealed she suffered from NC-CAH. After treatment with pericardiostomy, high dose of methylprednisolone, 

cyclopohosphamide and hidrocortisone, she recovered completely. Conclusion: Hirsutism is one of the symptoms of late-onset 

NC-CAH. Children with NC-CAH are at risk of developing autoimmune disorders because the genetic defect that occurs is in 

a highly active in the immune system. 
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1. Introduction 

CAH is an autosomal recessive disorder caused by 

mutations in genes encoding enzymes involved in cortisol 

biosynthesis pathways. The enzyme deficiency lead to 

multiple hormonal imbalances and manifests with a range 

of clinical and biochemical phenotypes, with or without 

alterations in glucocorticoid, mineralocorticoid, and sex 

steroid production [1]. The mutations cause considerable 

(non-classic form) to almost complete (classic form) 

inhibition of enzymatic activity. More than 95% cases of 

CAH are due to mutations in CYP21A2 gene and 

subsequent 21α-hydroxylase deficiency, characterized by 

impaired cortisol synthesis and adrenal androgen excess [2]. 

CAH is clinically classified into the classic form and the 

NC-CAH. The classic form is subdivided into SW and SV 

CAH. Lethal salt crisis in the neonatal period will 

potentially develop in untreated infants with SW CAH and 

both SW and SV CAH cause prenatal virilisation of 

external genitalia in 46, XX foetus. Prenatal virilisation 
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does not occur in NC-CAH; instead, the first symptoms 

usually present after 60 months of age. NCAH typically has 

20–70% residual 21-hydroxylase enzyme activity and 

therefore results in a less severe phenotype than classic 

CAH. The enzyme deficiency cause mild cortisol deficiency 

that lead to a reduced feedback inhibition on the pituitary 

with increased ACTH production and excess androgen 

synthesis as the result [3]. The classic forms incidence is 

reported between 1:5000 to 1:15,000 and varies among 

ethnic/racial backgrounds. NC-CAH is more common with 

an incidence of 1:1000 and increased prevalence among 

Hispanics, Yugoslavs, and Ashkenazi Jews [4]. 

SLE is an autoimmune rheumatic disease characterized 

by widespread inflammation and presenting autoantibodies 

affecting multiorgan system. The disease is associated with 

deposition of autoantibodies and immune complexes, 

resulting in tissue damage. Three mechanisms of SLE 

include a deficiency of complement, overproduction of 

interferon-α (IFN-α) and damage mechanisms apoptosis [5, 

6].
 
The annual incidence of SLE in the United States is 5.1 

per 100,000 inhabitants, while the prevalence of SLE 

reported 52 cases per 100,000 inhabitants, with 

predominantly affects females, with ratio 9-14:1 [5]. SLE 

occurrence in children and adolescents is reported lower 

than the adults but tend to have more severe diseases than 

adult [6]. 

CAH is interesting from an immunological perspective in 

several ways. 21-hydroxylase deficiency (21OHD) is the 

most common variant of CA. It accounts for 95% to 99% of 

all CAH cases and is caused by recessive mutations in the 

CYP21A2 gene. The CYP21A2 gene is located in the HLA 

class III region in the major histocompatibility locus on 

chromosome 6 (p21.3). The genes responsible for the fourth 

component of complement and is highly active in the 

immune system. Autoimmune disorders have been associated 

with a low C4 copy number. Thus, it could be suspected that 

autoimmune disorders may present in 21OHD, but very little 

has been reported, and if mentioned, little or no details of the 

autoimmune disorders have been provided [7]. This case 

reported a girl with NC-CAH and SLE who presented with a 

life-threatening condition. 

2. Case 

A 14-year-old female was admitted to emergency room 

(ER) with chest pain. She felt chest pain all over the chest 

since 17 days prior to hospital admission that increased in 2 

days. Chest pain felt like pressure. Pain worsened when she 

took a deep breath and improved with leaning forward. 

Fever, joint pain, cough and runny nose previously was 

denied. A week ago the parents noticed redness on both of 

her cheeks. The redness appeared suddenly and was not itchy 

nor related of cosmetics or facial creams. The stomach 

looked enlarged and felt bloated since 7 days ago. Hair loss 

was noticed since 1 week ago. History of canker sores or 

wound around mouth was denied. 

 
Figure 1. The appearance of hirsutism in patient. 

On initial evaluation, the blood pressure was 120/80 

mmHg (P90-95), heart rate 108 beats/minute, regular and 

adequate. She was alert with respiratory rate 28 

breaths/minute and normal body temperature. Further 

evaluation revealed non-scarring alopecia and malar rash on 

both cheeks. Her anthropometric status with body weight 51 

kg, height 140 cm and body mass index 26.02. Laboratory 

investigation with White Blood Cell (WBC) 7.67x103/µL, 

Haemoglobine (Hb) 11.23 g/dL, platelets 317.10 with blood 

smear result mild normochromic normocytic anemia. 

Kidney function showed blood urea nitrogen (BUN) 36.40 

mg/dL, creatinine serum 1.17 mg/dL with glomerular 

filtration rate 70.5 ml/min/1.73m
2
. On urinalysis we found 

leukocyte (3+) 300 mg/dL, proteinuria (3+) 300mg/dL (1-2 

gram/day), erythrocituria (blood (3+). Liver function test 

showed SGOT 79.8 U/L, SGPT 183.40 U/L, total bilirubin 

0.52 mg/dL, direct bilirubin 0.25 mg/dL, indirect bilirubin 

0.27 mg/dL and albumin 3.10 g/dL. Electrolytes were 

normal, blood gas analysis with result pH 7.43, pCO2 22.7 

mmHg, pO2 99.70 mmHg, HCO3
-
 14.90 mmol/L. 

Echocardiography revealed severe loculated pericardial 

effusion at lateral and inferior left ventricel and impending 

cardiac tamponade. Further investigation revealed ANA (IF) 

pattern: speckled, titer 1:100, ANA Profile were Sm (Sm) 

antigen (+) and Jo-1 (Jo) antigen (+++), C3 84.2 mg/dL, 

and anti-dsDNA <10 IU /mL. She fulfilled 6 criteria of SLE 

based on SLICC 2015 criteria (malar rash (2), non-scarring 

frank alopecia (1), pericarditis (1), proteinuria > +3 (1) and 

hemolytic anemia (1). 

In the same time she also looked have excessive terminal 

hair on the sideburns, upper lips, chin, chest, midline 

stomach, pubic, hands and legs. It said had been visible since 

childhood. Her father's sisters also have fine hairs all over the 

body, so the family consider this was normal. Some 

laboratories investigation were done to ruled out the 

diagnosis. Her testosterone hormone was high 1.202 ng/dL, 

17-OH progesterone 63.87 ng/mL, LH <0.1 mIU/mL, FSH 

<0.1 mIU/mL and estradiol 76 pg/mL. Abdominal ultrasound 

revealed congestive hepatopathy, ascites, bilateral minimal 

pleural effusion, pericardial effusion, uterus and adnexa were 

normal. Bone age investigation showed it was accordance 

with the description of girls 16-17 years old (early puberty). 
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Figure 2. Bone age. 

Finally, we diagnosed the patient as definitive SLE, severe 

loculated pericardial effusion, pleural effusion, hypertension 

stage II, nefritis lupus, AKI stage risk, NC-CAH, 

asimptomatic of urinary tract infection, overweight. She was 

given high dose of methylprednisolone 30mg/kg for 3 days 

intravenous, cyclophosphamide 500mg intravenous, 

furosemide 40mg TID intravenous, hidrocortisone 20mg-0-

10mg for 3 days and continous with dose 10mg-0-10mg oral, 

cefiksim 100mg BID oral, kaptopril 25mg BID oral, 

amlodipin 5mg OD oral and also surgical procedures include 

pericardiosotmy and thoracostomy inserted water sealed 

drainage (WSD). She was recovered well after these 

treatment. Upon discharge, hidrocortisone still gave 2 times a 

day with dose 10mg in the morning and 10mg in the evening. 

The next management of SLE was cyclophosphamide every 

2 weeks for 3 months then continued every 3 months. 

  

Figure 3. Ultrasonography abdomen. 

3. Discussion 

Mutation of the CYP21A1 gene is the most cause of CAH. 

This results in an enzyme deficiency in the adrenal cortex 

leading to 21-OHD, in over 90% of the cases. This disease is 

hallmark by an excessive androgen production, resulting 

from the impaired or no conversion of 17-

hydroxyprogesterone (17OHP) to 11-deoxycortisol and of 

progesterone to deoxycorticosterone [8]. 

Virilization is the hallmark of 21-OHD. The severe classic 

form is characterized by marked overproduction of adrenal 

androgens. This ranges from enlargements of clitoris to 

complete fusion of the folds with the appearance of a penile 

urethra. Increased pigmentation at the skin creases and 

genitalia caused by increased ACTH may alert clinician to 

the presence of adrenal insufficiency. In classic 21-OHD, 

inadequate hydroxylation of progesterone to 11-

deoxycorticosterone results in aldosterone deficiency, and a 

salt-wasting crisis may occur. Poor weight gain is the early 

symptom but most infants with severe CAH develop 

vomiting, severe dehydration and shock by the second or 

third week of life. This may lead to death of infant if not 

treated properly [9]. In comparison to the symptoms of the 

classical form, most cases of NC-CAH are not easily 

detectable. Most women with NCCAH seek medical 

assistance when they experience symptoms of androgen 

excess [10]. 
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Late-onset, NC-CAH is usually diagnosed later on during 

childhood or adolescence or even in adulthood. The 

symptoms of androgen excess may start during childhood or 

later in life. The spectrum of symptoms at diagnosis is related 

to age. In children aged younger than 10 years, preterm 

adrenarche was most common (87%), while female 

adolescents may present with severe acne, hirsutism, 

androgen alopecia, clitoromegaly (11%), irregular 

menstruation (56%) or even primary amenorrhoea (9%). In 

adolescents and adults, typical presenting symptoms are acne, 

hirsutism, oligomenorrhea or infertility [3]. Hirsutism is 

defined medically as excessive terminal hair that appears in a 

male pattern (i.e., sexual hair) in women. About 5 percent of 

women of reproductive age in the general population are 

hirsute, as indicated by a score of 8 or more on the Ferriman–

Gallwey scale, which quantitates the extent of hair growth in 

the most androgen sensitive sites [11]. 

SLE is an autoimmune disease. A complex interaction of 

impaired apoptotic clearance, upregulation of innate and 

adaptive immune system, complement activation, immune 

complexes, and tissue inflammation culminates in a self-

sustained autoimmune process.
 
Many environmental triggers 

have been implicated in lupus. Ultraviolet light (the most 

recognized), drugs/supplements (echinacea, 

trimethoprim/sulfamethoxazole), smoking, infections 

(Epstein-Barr virus in particular), silica, mercury and others. 

Psychological stress has also been linked to a 50% increase 

risk of developing lupus [12]. Many organ systems can be 

involved in patient with SLE, so the possible first clinical 

manifestation could not be predicted. The common 

manifestation of SLE include discoid rash, malar rash, 

alopecia, photosensitivity, oral or nasal ulcer, myalgia, 

polyarthralgia/polyarthritis, pericarditis/pleuritis, peritonitis, 

leucopenia, thrombocytopenia, hemolytic anemia, proteinuria, 

hematuria, azotemia, psychosis/seizures, cranial or peripheral 

neuropathies [13-15]. 

Diagnosis of SLE is based on clinical and laboratory data 

of the latest updated SLICC 2015 criteria. The SLICC criteria 

for SLE classification require fulfillment of at least 4 criteria 

with at least 1 clinical criteria and 1 immunologic criteria has 

98.7% sensitivity and 85,3% specificity [13, 16]. The patient 

with total point 4 of 16, has definite diagnosis of SLE, 3 

points highly suggestive SLE, 2 points probable SLE, and 1 

point was possible SLE [17]. Other than SLICC criteria there 

is new classification criteria to diagnose SLE supported by 

EULAR and the American College of Rheumatology (ACR) 

2019. A patient is classified to SLE if fulfilled minimal 10 

scores from this criteria [18]. 

In this case, at diagnosis she fulfilled 6 points of 16 

SLICC criteria 2015 (definitive SLE). Clinical 

manifestation of SLE at the time of initial diagnosis were 

malar rash (2), non scaring alopecia (1), proteinuria +3 

(>0.5 gram/24 hours (1) and hemolytic anemia (1). 

Laboratories investigation revealed ANA (IF) pattern: 

speckled with titer 1:100, ANA Profile with Sm (Sm) 

antigen (+) and Jo-1 (Jo) antigen (+++), C3 84.2 mg/dL, 

anti-dsDNA <10 IU /mL). Based on EULAR classification, 

the total score was 24 (non-scaring alopecia (2), acute 

cutaneous lupus (6), acute pericarditis (6), 

proteinuria >0.5gram/24 hours (4), anti-Smith antibody (6)). 

In the same time we noticed about the excessive terminal 

hair (hirsutism). It said had been visible since childhood. 

She had her first menstruation at 11 years old. Menstruation 

was regular and no complain. There was no history of 

consume any drugs. The scoring of hirsutism based on The 

ferriman-Gallwey Scoring System for Hirsutism was 19. 

Further evaluation revealed she was short stature. Her 

height was below -2 SD. Her potential genetic height was 

147.5 until 164.5 cm. Her arm span was 143 cm, upper 

body segment 62 cm and ratio between upper and lower 

segment 0.7. Her height was below her potensial genetic 

height. Her puberty state was tanner stage 4. The hirsutism 

was suspected caused by hyperandrogenism. Investigation 

of testosterone hormone was high 1.202 ng/dL, 17-OHP 

63.87 ng/mL, LH <0.1 mIU/mL, FSH <0.1 mIU/mL and 

estradiol 76 pg/mL. Abdominal ultrasound showed uterus 

and adnexa were normal. Bone age investigation showed it 

was accordance with the description of girls 16-17 years old 

(early puberty). 

Hirsutism typically results from abnormal high androgen 

levels as a result of increased production of androgens. Some 

causes of hirsutism are adrenal disorders (NC-CAH), 

androgenic drugs, ectopic hormone production and ovarian 

disorders like Polycystic Ovary Syndrome (PCOS). Overall, 

the most common cause is PCOS. In this case, some 

laboratories investigation was done to ruled out the cause of 

hirsutism [11]. According to the Rotterdam criteria, diagnosis 

of PCOS requires the presence of at least two of the 

following three findings: hyperandrogenism, ovulatory 

dysfunction and polycystic ovaries. In this case only have 

one criteria hyperandrogenism. Therefore diagnosis of PCOS 

can be ruled out. 

CAH is marked by elevated level of 17OHP. It is the 

biochemical hallmark of 21-hydroxylase deficiency and the 

main substrate for the 21-hydroxylase enzyme. Classic CAH 

is now mainly diagnosed by screening and not by symptoms 

alone, especially in countries with neonatal screening. When 

the diagnosis of CAH is suspected later in childhood or in an 

adult, screening with an early morning 17OHP should be the 

first investigation. A value of less than 2.5nmol/L in children 

and less than 6.0nmol/L in adults has been suggested to 

exclude CAH [3]. In this case, we suspected CAH because 

we found hirsutism, short stature and masculinization. The 

result of increased 17-OHP is a gold standard to diagnose 

NC-CAH. 

However, most patients have sought medical attention for 

their symptoms. The majority of individuals diagnosed with 

NCAH will receive some kind of treatment, at least for a 

certain period of time. In school children and adolescence, 

severe acne, hirsutism, androgen alopecia, clitoromegaly, 

history of growth acceleration and menstrual irregularities 

are indication for treatment. Growth velocity, weight, blood 

pressure, bone age and measurement of 17-OHP should be 

evaluated regularly [3]. 
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Hydrocortisone has less negative effect on growth so it is 

recommended in treatment of children with CAH. The 

recommended hydrocortisone dose is 10–15 mg/m
2
 body 

surface for classic CAH and is higher in adolescence. The 

doses required for patients with NC-CAH to ameliorating the 

androgen excess are often substantially lower [3].
 
In this case, 

the patient had given hidrocortisone 20mg-0-10mg for 3 days 

and continuous with dose 10mg-0-10mg oral. She was 

recovered well with this treatment. One month later on 

evaluation in polyclinic, there were no complaint and 

hirsutism is getting better. 

Treatment goals in SLE are to control inflammation, 

achieve remission condition (without clinical manifestation), 

improve quality of life, no severe exacerbation, prevent 

serious organ damage and reduce mortality rate. The initial 

treatment in the first 4-6 weeks is indicated for severe 

condition, by using 30 mg/kg/dose intravenous 

methylprednisolon in 60 minutes for 3 days concommitantly 

or prednison tablet 15-60 mg/day (0,5-2 mg/kg/day) in two 

doses then continue with prednison or metilprednisolon in 

tapering dose, in combination with administration of Disease 

Modifying Anti Rheumatic Drugs (DMARDs), which 

include Cyclophosphamide pulse given in combination with 

methylprednisolone pulse dose; Mycophenolate mofetil 

(MMF) can be given after methylprednisolone pulse as 

sparing steroid while tapering; Azathioprine can be given 

after completion of cyclophosphamide or after six months of 

first MMF with daily dose 0,5-2,5 mg/kg/day orally for 6 

months [15, 16]. In this case, patient was given 

methylprednisolone pulse dose for 3 days, continued with 

cyclophosphamide and tapering off methylprednisolone. 

Cyclophosphamide 500 mg per time intravenously will be 

given every two weeks for three months, followed by 

cyclophosphamide maintainance every 3 months. 

CAH is interesting from an immunological perspective in 

several ways. The most common variant of CAH, 21OHD 

accounts for 95% to 99% of all CAH cases and is caused by 

recessive mutations in the CYP21A2 gene which is located in 

the HLA class III region in the major histocompatibility 

locus on chromosome 6 (p21.3). The genes responsible for 

the fourth component of complement and is highly active in 

the immune system. Autoimmune disorders have been 

associated with a low C4 copy number. Women with CAH 

are exposed to higher androgens levels than controls, which 

could have a “masculinizing" effect, or a less activating 

effect on the immune system. An androgen effect may be 

related to a lower risk of developing an autoimmune disease, 

which would counteract any other effect by, for example, 

CAH resulting in increasing autoimmunity. In conclusion, a 

female with NC-CAH may also have an autoimmunity 

disorders. Many times, the symptoms of androgen excess are 

not realized and considered to be normal because of other 

family member have the similar symptoms. The diagnosis of 

these two conditions could only be known when there are 

disturbing or even life-threatening symptoms. Both condition 

may have good prognosis with prompt diagnosis and 

treatment. 

4. Conclusion 

Hirsutism is one of the symptoms of late-onset NC-CAH. 

Children with NC-CAH are at risk of developing 

autoimmune disorders because the genetic defect that occurs 

is in a highly active in the immune system. 
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