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Abstract

Glucose-6 phosphate dehydrogenase (G6PD) is a vital enzyme for 
erythrocytes to be protected against oxidative stress. Its deficiency is 
the most common erythrocyte enzyme defect. Deficiency can cause 
acute or chronic hemolysis episodes. Hemolysis can be augmented 
by infections or drug use. Psoriasis is a complex autoimmune dis-
order characterized by skin involvement with inflammatory plaques. 
An otherwise healthy 37 years old male patient presented to internal 
medicine outpatient clinic with fatigue, generalized pain and skin le-
sions. Patient states that his sypmtoms got worse and worse after he 
took those medications. His past medical history was unremarkable. 
His family history reveals that his brother’s son was recently diag-
nosed with G6PD deficiency. Quantitavite G6PD enzyme assay did 
not reveal any enzyme activity. Results were consistent with chronic 
hemolysis and G6PD enzyme deficiency was diagnosed as the cause. 
Patient’s skin lesions were consulted with dermatology and he was 
diagnosed with psoriasis. Because he had G6PD deficiency, he was 
only prescribed topical treatment. The patient was relieved of all 
generalized body pain. Here we present a case who presented with 
erythematous and squamataous plaques and malaise/generalized pain, 
diagnosed with G6PD deficiency and psoriasis. We discuss the pos-
sible relationship between two conditions.
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Introduction

Hexose monophosphate is the only pathway that supplies 

reduced nicotineamide adenine dinucleotide phosphate (NA-
DPH) for erythrocytes and protects the cells from oxidant 
injury [1, 2]. Glucose-6 phosphate dehydrogenase (G6PD) 
is the first and rate-limiting step of hexose monophosphate 
pathway [3]. G6PD deficiency is the most common erythro-
cyte enzyme defect. It is genetically transmitted as X-linked 
recessive. Four hundred million people around the globe car-
ry this enzyme defect [4]. Endemic areas are Africa, South 
Europe, Middle East and South-East Asia [5]. Prevelance of 
G6PD deficiency in Turkey is 0.5%; however, prevelance in 
Cukurova region is 8.2% [6]. A study on prevelance of G6PD 
in West Turkey showed 0.44% severe and 6.07% mild enzyme 
deficiency in women and 7.24% deficiency in men [7]. Al-
though most of the patients are asypmtomatic, some patients 
have hemolytic anemia episodes whereas other patients have 
chronic hemolysis. Hemolysis can be augmented by drugs or 
infections.

Psoriasis is a complex autoimmune disorder character-
ized by skin involvement with inflammatory plaques. Both in-
nate and adaptive immune systems contribute to pathogenesis. 
Neutrophils are the predominant inflammatory cells in plaques 
[8]. They form localized epidermal nest of cells that are called 
Munro microabscesses. Here we present a case who presented 
with erythematous and squamataous plaques and malaise/gen-
eralized pain, diagnosed with G6PD deficiency and psoriasis. 
We also discuss the possible relationship between two condi-
tions.

Case Report

An otherwise healthy 37 years old male patient presented to 
internal medicine outpatient clinic with fatigue, generalized 
pain and skin lesions. His generalized pain did not change 
during the daytime, and it did not improve or got worse with 
exercise. This pain was intermittent and he was asymptomatic 
between episodes. He previously went to two different medical 
centers, and both centers diagnosed the patient as myalgia and 
prescibed non-steroidal anti-inflammatory drugs and vitamin 
C. Patient states that his sypmtoms got worse and worse after 
he took those medications. His past medical history was unre-
markable. His family history reveals that his brother’s son was 
recently diagnosed with G6PD deficiency.

His physical examination was as follows: body tempera-
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ture: 36.7 °C, blood pressure:130/60 mm Hg with 86 beats/min. 
Skin examination revealed erythematous and squamataous 
plaque formations on his elbows, torso and scalp. Peripheral 
blood smear did show polychromasia but blister cells were not 
seen. Patient states he did not see a doctor regarding these skin 
lesions. His lesions can be seen in Figures 1-3.

Patient’s labaratory results are presented in Table 1. Quan-
titavite G6PD enzyme assay did not reveal any enzyme activ-
ity. Results were consistent with chronic hemolysis and G6PD 
enzyme deficiency was diagnosed as the cause. Patient was 
informed of diet regulations and he should not use drugs. He 
was also prescribed with folate and vitamin E.

Patient’s skin lesions were consulted with dermatology 
and he was diagnosed with psoriasis. Because he had G6PD 
deficiency, he was only prescribed topical treatment. The pa-
tient was relieved of all generalized body pain.

Discussion

G6PD deficiency is the most common enzyme defect that 
causes hemolytic anemia. It is transmitted by an X-recessive 
fashion. Males can be either normal or hemizygous, and fe-
males can be normal, heterozygous or homozygous. World 
Health Organization classifies G6PD deficiency into five vari-
ant classes. Class 1 variant has severe enzyme deficiency (< 
10%) and chronic hemolytic anemia, class 2 variant has severe 

enzyme deficiency and intermittant hemolysis, class 3 variant 
has moderate enzyme deficiency (10-60%) and intermittant 
hemolysis caused by drugs and/or infections, class 4 variant 
is normal and class 5 variant has increased enzyme activity 
[1, 9]. Our patient had class 1 variant enzyme with severe de-
ficiency.

Drug choice for treatment of comorbities in patients with 
G6PD is of importance. Primaquine, sulfamethoxazole, dap-
sone, nitrofurantoin, nalidixic acid, and co-trimoxazole are 
some of the drugs that have definite association with hemoly-
sis. Use of chloroquine, sulfasalazine, mesalazine, acetylsali-
cylic acid, ciprofloxacin, ascorbic acid and vitamin K ana-
logues, quinine, paracetamol, aminosalicylic acid, probenecid, 
dimercaprol, nifedipine, sodium nitroprusside, metoclopro-
mide, methylene blue, phenylenediamine (hair dye), naptha-
lene (moth balls) and henna (dye) have possible association 
with hemolytic episodes [4, 10]. There are no specific papers 
on drugs used in psoriasis that may have caused hemolysis in 
patients with G6PD deficiency. Our patient had used non-ste-

Figure 1. Patient’s right elbow. 

Figure 2. Patient’s right knee. 
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roidal anti-inflammatory drugs and excessive doses of vitamin 
C which may have triggered hemolysis.

Patients with G6PD deficiency may present themselves 
with generalized body pain as well as back pain. Patients may 
also report increased symptoms after using specific drugs such 
as ascorbic acid or non-steroidal anti inflammatory drugs. 
Choosing drugs for comorbidites in patients with G6PD de-
ficiency is important and patients need to be followed during 
their treatment for hemolysis. There are no reported cases of 
psoriasis along with G6PD deficiency to the author’s knowl-
edge and this patient is believed to have these two conditions 
coincidentally.

However, deficiency of G6PD was found to be related to 
other autoimmune diseases. A reseach on Sudanese vitiligo pa-

tients revealed an excess deficiency of G6PD compared to the 
controls [11]. Type 1 diabetic patients with G6PD deficiency 
also suffer from accelerated microvascular complications such 
as retinopathy [12]. A study on Sardinian population revealed 
conflicting results, stating that G6PD deficiency showed a 
trend for protection against proliferative retinopathy [13]. An-
other coincidental case of G6PD deficiency with celiac disease 
was also reported [14].

G6PD enzyme is regulated with the same gene in leuko-
cytes and platelets. When defective, there is also decreased en-
zyme levels for those cells as well, but they rarely cause clini-
cal manifestations [15, 16]. Heavy enzyme defects (less than 
5%) may cause decreased respiratory burst activity of granu-
locytes which may present itself as chronic granulatmatous 

Table 1.  Patient’s Laboratory Results

Parameters Result Reference range
Hemoglobin 14 g/dL 12 - 16 g/dL
Hematocrit 45% 35-52%
Leukocytes 6,700/mm3 4,800 - 10,800/mm3

Corrected reticulocyte count 4% 0.5-1.5%
Mean corpuscular volume (MCV) 92 fL 80 - 102 fL
Platelets 254,000/mm3 150,000 - 450,000/mm3

Direct Coombs Negative Negative
Indirect Coombs Negative Negative
C-reactive protein (CRP) 0.13 mg/dL 0 - 0.5 mg/dL
Sedimentation (1 h) 2 mm/h < 10 mm/h
Aspartate aminotransferase (AST) 29 U/L 0 - 40 U/L
Lactate dehydrogenase (LDH) 390 U/L 135 - 214 U/L
Total bilirubin 1.63 mg/dL 0.1 - 1.2 mg/dL
Indirect bilirubin 1.32 mg/dL 0.2 - 0.7 mg/dL
Anti-nuclear antigen (ANA) Negative Negative
Glucose-6 phosphate dehydrogenase activity (quantitative) No activity 4.1 - 10.1 U/gHb

Figure 3. Patient’s chest. 
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infections [17, 18]. A decrease in G6PD also occurs when the 
enzyme is deficient in the skin and favizm can be diagnosed 
from a skin biopsy [19].

It was also previously suggested that in regions with 
high frequency of G6PD deficiency psoriasis was uncommon 
[19]. It was proven that in patient’s skin involved with psoria-
sis strong G6PD activity occurred focally in superficial cells 
of malphighian layer, stratum granulosum and the overlying 
parakeratotic layer. Uninvolved skin of psoriatic patients and 
healthy control patients had confined G6PD activity only to 
pilosebaceous unit [20]. Another paper on in vitro activity of 
anti-G6PD agents in psoriatic therapeutics stated that most 
active inhibitor was methotrexate followed by cGMP [21]. 
Erythrocyte kinetics also change with psoriasis: membrane 
fluidity decreases and cytoskeleton is impaired. This caused 
reduced propensity to hemolysis [22]. Although it is believed 
that this patient has these two diseases coincidentally, psoriasis 
and G6PD deficiency might overlap with more serious or more 
mild clinical tables. However, it cannot be concluded from this 
case.
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