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A 22-month-old Boy with Acute Glomerulonephritis 
Coexistent with Hemolytic Anemia and Idiopathic 
Thrombo cytopenia

Hemolytic anemia and thrombocytopenia are rare clinical manifestations of acute 
glomerulonephritis. Initially, in all such cases, a diagnosis of hemolytic uremic 
syndrome, thrombotic thrombocytopenic purpura, systemic lupus erythematosus, 
and amyloidosis should be ruled out. The presence of hemolytic anemia and 
thrombocytopenia is rare, but possible, in a case of acute post streptococcal glo-
merulonephritis, and may result in delayed diagnosis or misdiagnosis. Correct and 
timely diagnosis would ensure adequate treatment in such patients. We report 
of a 22-month-old boy with acute glomerulonephritis coexistent with hemolytic 
anemia and idiopathic thrombocytopenia.
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Introduction

Acute poststreptococcal glomerulonephritis (APSGN) is one of the most 
com mon glomerulonephritides that affect children in developing countries1). 
Initial clinical manifestations of APSGN are variable. It is charac terized by 
abrupt onset of gross hematuria, proteinuria, edema, and hyper tension one 
to three weeks after an episode of an upper respiratory tract infection or 
pyoderma1). A low serum complement C3 level during the acute stage, and 
an eventual full clinical recovery with normal laboratory findings, except for 
persistent microscopic hematuria, are pathognomonic of APSGN2). Atypical 
manifestations of APSGN, such as hemolytic anemia and thrombocytopenia, 
are rarely reported. We report of a 22-month-old boy with acute glomerulo-
nephritis coexistent with hemolytic ane mia and idiopathic thrombocytopenia.

Case report

A 22-month-old boy was referred to our hospital with features of ische mic 
colitis, rectal prolapse, and sepsis. Five days before transfer to our hospital, he 
developed watery diarrhea, with a frequency of two times per day, along with 
mild fever and rhinorrhea. A day later, the frequency of watery diarrhea in-
creased to twenty times per day despite antidiarrheal medications. Three 
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days before transfer, he was admitted to a local hospital 
with com plaints of blood-tinged diarrhea and poor oral 
intake. Laboratory findings re vealed anemia (hemoglobin, 
10.5 g/dL), thrombocyto penia (platelets, 43×103/µL), hy-
poalbuminemia (albumin, 2.6 g/dL), hypokalemia (potas-
sium, 2.7 mmol/L), and proteinuria (1+ by dipstick exam). 
On the day of transfer, abdominal computed tomo graphy 
(CT) was performed at the local hospital because the patient 
did not show any improvement. Abdominal CT revealed a 
water halo sign along with bowel wall edema and mucosal 
enhancement in the descending colon, sigmoid colon, and 
rectum. Ultimately, the patient was referred to our hospital. 
The medical history of the patient was insignificant. Except 
for eye lid swelling and diarrhea, there were no associated 
symp toms, such as fever, cough, rhinorrhea, nausea, vo-
miting, abdominal pain, headache, weight loss, edema, 
irritability, oliguria, or gross hematuria. At the time of 
admission, his vital signs were as follows: systolic blood 
pressure, 111 mm Hg; diastolic blood pressure, 63 mm Hg; 
heart rate, 121 beats/min; respiratory rate, 30 breaths/min; 
and body temperature, 36.8℃. His weight was 10.8 kg (10th 
percentile). The patient did not appear ill, had a clear mental 
status; the results of a clinical examination were unremark-
able. Hematological findings were: hemo globin, 10.3 g/dL; 
white blood cell count , 13,730/µL, with 47% segmented 
neutrophils, 36% lymphocytes, and 8% mono cytes; platelet 
count, 29×103/µL; C-reactive protein, 111,000 µg/L; erythro-
cyte sedimentation rate, 15 mm/h; peripheral blood smear, 

microcytic normochromic, with schistocytes 1+ and acan-
thocytes 1+; reticulocyte count, 1.05%; total protein, 46 g/
L; albumin, 2.8 g/dL; glucose, 5.3 mmol/L; blood urea 
nitrogen, 2.6 mmol urea/L; crea tinine, 35.4 µmol/L; aspar-
tate transaminase 44 U/L; alanine transa minase 12 U/L; 
total bilirubin, 10.3 µmol/L; lactate dehy drogenase, 1,702 
U/L; sodium 137 mmol/L; potassium 3.2 mmol/L; chloride 
107 mmol/L; total car bon dioxide 23.1 mmol/L; antistrep-
tolysin O (ASO) ti ter, negative; proth rombin time (PT), 
10.4 sec; activated partial thrombopla stin time, 28.8 sec; 
fibrin degradation product >5 mg/L (reference range, ne-
gative); D-dimer, 5,054.7 µg/L (reference range, 68-494 µg/
L); fibrinogen, 3.46 g/L (reference range, 2-4 g/L); anti-
thrombin III, 92% (reference range, 80-120%); complement 
C3, 759 mg/L (reference range, 770-1,950 mg/ L); C4, 161 
mg/L (reference range, 70-400 mg/L); cystatin C-based 
glomerular filtra tion rate, 123 mL/min/1.73m2; antineu-
trophil cytoplas mic antibody, negative; antinuclear anti-
body, negative; anti-double stranded-DNA antibody, 
negative; direct and indirect Coombs test, both negative; 
anti platelet anti body, negative; iron, 13.1 µmol/L (reference 
range, 9-22 µmol/L); total iron-binding capacity, 30.07 
µmol/L (reference range, 44.75-71.60 µmol/L); ferritin, 
596.1 µg/L (reference range, 7-140 µg/L); and haptoglobin, 
<0.2 g/L (reference range, 0.22-1.64 g/L). Urinalysis re-
vealed: specific gravity, 1.010; pH, 6.0; occult blood, 3+; 
protein, 2+; red blood cells (RBC), 31-50/high-power field 
(HPF); WBC, 1-4/HPF; and granular cast > 5/HPF; protein 

Table 1. Follow-up laboratory Data 
Hospital Day 1 2 3 4 5 8 18 60

WBC (x103/µL) 13.73 10.07 6.80 10.69 11.08 9.34 7.16 10.09

Hgb (g/dL) 10.3 8.7 8.3 7.7 11.0 11.1 11.0 12.4

MCV (fL) 77.2 77.1 76.6 76.3 81.5 83.4 85.5 77.7

Platelet (x103/µL) 29 39 42 82 137 351 375 302

Reticulocyte 1.05 ND ND ND ND ND 0.91 ND

K (mEq/L) 3.2 3.3 3.5 4.1 3.9 4.6 3.7 ND

Total protein (g/dL) 4.6 4.3 4.2 4.8 ND 5.4 6.4 ND

Serum albumin (g/dL) 2.8 2.6 2.8 3.0 ND 3.1 4.1 ND

BUN (mg/dL) 7.3 5.2 3.9 4.4 ND 6.1 10.2 ND

Serum creatinine (mg/dL) 0.4 0.5 0.4 0.5 ND 0.4 0.4 ND

C3 (mg/dL) ND 75.9 ND ND ND ND 113 114.0

C4 (mg/dL) ND 16.1 ND ND ND ND ND 24.5

Urine protein 2+ ± 1+ ± 1+    

Urine protein/creatine ratio 4.4 2.8 2.5 2.0 3.1 1.3 0.2 0.07

Abbreviation: ND, not done.
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to crea tinine ratio, 4.4; so dium, 47 mmol/L; potassium, 6.6 
mmol/L; and osmolality, 243 mmol/Kg. Stool examination 
revealed the following: hemoglobin, 383 µg/L; WBC, not 
seen; rota virus antigen, negative; and E. coli O157 polyme-
rase chain reaction, negative. Blood, urine, and stool cul-
tures were negative. Posterior-anterior chest radiograph 
was normal. An abdominal ultrasonogram revealed mild 
thickening of the wall of the rectum and the sigmoid colon, 
but was otherwise normal. Follow-up laboratory findings 
were shown in Table 1. A diagnosis of sepsis and idiopathic 
thrombocytopenia was made and the patient was treated 
with antibiotics (ceftriaxone and metronida zole). Intrave-
n ous immuno globulin (5.5 grams per day, total 11 g) was 
infused on the third and fourth hospital days. Packed 
RBCs (100 mL [10 mL/kg]) were transfused on the fourth 
hospital day because the hemoglobin fell to 7.7 g/L. From 
the third hospital day onward, the patient did not have any 
bloody stools. He gradually returned to normal as his 
diarrhea and oral intake improved. On the ninth hospital 
day, he was dis charged. No further medication was pre-
scribed. A 6-month follow-up was done. His vital signs 
were normal during this period. He did not develop any 
related symp toms. All laboratory findings were normal 
except for persistent microscopic hematuria.

Discussion

Initially, it was difficult to diagnose this case. The two 
possible diagnoses were Evans syndrome (ES) associated 
with glomerulonephritis, or APSGN associated with idio-
pathic thrombocytopenia.

ES is recognized as a special variant of autoimmune he-
molytic anemia (AIHA). It is characterized by the pre sence 
of two or more hematologic immune cytopenias, most 
often AIHA and idiopathic thrombocytopenic purpura 
(ITP)3). ES may be a manifestation of systemic lupus ery-
thematosus (SLE), common variable immune deficiency, 
autoimmune lymphoproliferative disorder, or any other 
immune dis order4). The direct Coombs test is positive in 
95% cases of AIHA5). The main differential diagnoses of 
ES include leukemia, other lymphoproli ferative disorders, 
SLE, scleroderma, mixed connective tissue disease, Hashi-
moto’s thyroiditis, hemolytic uremic syndrome (HUS), 

thrombotic thrombocytopenic purpura (TTP), liver cirr-
hosis, sarcoi dosis, and amyloidosis5). SLE was excluded in 
this case because fluorescent antinuclear antibody and 
anti-double stranded-DNA antibody were negative. Typical 
TTP or HUS was excluded because no neurological symp-
toms or evidence of renal failure was present. The associa-
tion of ES with glomerulonephritis has not been previously 
reported. Erythropoiesis induced by anemia should raise 
the reticulocyte count to 4-5%6). However, some patients 
with acute hemolysis do not show the expected degree of 
re ticulocytosis. Most probably, this may be due to a lag in 
marrow responsiveness to hemolytic stress6). In this case, 
clinical evidence did not support the diagnosis of ES or any 
of its differentials, except hemolytic anemia and ITP. 

APSGN, resulting from a prior infection with group A 
β-hemolytic streptococcus, is one of the most common 
renal diseases7). APSGN most commonly occurs in child-
ren 5 to 12 years old7). The most popular theory of the pa-
tho genic mechanism of APSGN is the immune-complex 
theory; this involves glomerular deposition of nephrito-
genic strepto coccal antigen and subsequent for mation of 
immune complexes in situ, and/or deposi tion of circulating 
antigen-antibody complexes8). Two antigens have been 
actively investigated as potential causes of APSGN: the 
nephritis-associated plasmin recep tor, also known as strep-
to  coccal glyceraldehyde-3-phos phate de hydro genase, and 
the cationic cysteine proteinase known as streptococ cal 
pyo genic exotoxin B9). 

Patients with APSGN sometimes exhibit atypical or un-
usual clinical manifestations, which may result in delay ed 
diagnosis10). Atypical manifestations of APSGN can be 
classified as follows: co-occurrence of immune-mediated 
diseases; non-immune-mediated complications; and un-
usual clinical presentations or courses11). Im mune-mediated 
diseases include acute rheumatic fever, poststrepto coccal 
reactive arthritis, vasculitis, immune thrombocytopenic pur-
pura, AIHA, diffuse alveolar hemorrhage, and uveitis11). 
Non-immune-mediated complications include poste rior 
reversible encephalopathy syndrome, thrombotic micro-
angiopathy, and gallbladder wall thickening11). Unusual 
clinical presentations or courses include minimal urinary 
abnormalities and re currence11). AIHA is a cli nical condi-
tion in which IgG and/or IgM antibodies bind to RBC sur-
face antigens and initiate RBC destruc tion via the comple-
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ment and reti culoendothelial systems12). Some case reports 
of the development of ITP in APSGN followed the first re-
port by Kaplan and Essel tine13, 14). All patients described in 
these case reports im proved after treatment with cortico-
steroid or immuno globulin therapy. Although the precise 
pathogenic me chanism for the de velopment of ITP in pa-
tients with APSGN is unclear, Mu guruma et al. spe culated 
about the pathogenesis of associ ated diseases through 
production of autoantibodies cross-reac tive against group 
A strepto coccus and pla telets14). In our case, Coombs ne-
gative AIHA and ITP might have been considered atypical 
presentations of APSGN. How ever, ASO titer on admission 
was negative and renal biopsy was not performed, because 
of the following reasons: there were mild res piratory symp-
toms five days before the de velopment of hematuria; serum 
C3 level was lower than normal during the acute stage, 
and then remarkably in creased to the normal level after 3 
weeks; proteinuria im proved within a short time period 
during the disease course without specific treatment; 
APSGN is the most common glo merulonephritis related 
to a previous epi so de of infec tion; ASO can be negative in 
10% of pa ti  ents with APSGN15); clinical findings, except for 
microscopic hematuria, re solved completely with Ig infu-
sion and RBC transfusion; mild forms of renal microan-
giophy, like TTP or HUS, can not be completely excluded in 
this case, because they can initially present with only micro-
angio pathic hemolytic anemia and thrombocy topenia, 
without renal failure16), and because low C3 level can be 
detected in 50% of patients with HUS17). However, many 
patients with TTP or HUS pro gress to acute renal failure if 
plasma pheresis is not per formed early, and low C3 levels in 
HUS usually do not re cover to normal within a short time 
period during the disease course. 

Postinfectious glomerulonephritis (PIGN) would be 
more appropriate than APSGN as the diagnosis. However, 
we did not find reports of PIGN coexistent with hemolytic 
anemia (HA) and thrombocytopenia in the literature. There 
were only two adult cases with PIGN coexistent with TTP, 
who progressed to acute renal failure.

We thought the diarrhea originated from coinfection of 
the gastrointestinal tract through prior infection with other 
organisms, and was not related to the development of the 
hematological findings or renal symptoms. We did not find 
reports of gastrointestinal diseases coexistent with low C3 

or nephritic symptoms without other asso ciated diseases 
in the literature.

We thought his hypokalemia might be caused by gastro-
intestinal loss and poor oral intake, because the urine po-
tassium was less than 15 mmol/L, and the transtu bular 
potassium gradient was less than 4 on admission.

In conclusion, patients with APSGN sometimes exhibit 
atypical or unusual clinical manifestations, which may 
result in delayed diagnosis or misdiagnosis. Timely recog-
nition of these manifestations is important in order to 
ensure adequate treatment in such patients.
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