Aysenur BAHADIR,?
Erol ERDURAN®

Departments of

2Pediatric Hematology,
®Pediatrics,

Karadeniz Technical University
Faculty of Medicine, Trabzon

Gelis Tarihi/Received: 16.01.2013
Kabul Tarihi/Accepted: 24.06.2013

Yazisma Adresi/Correspondence:
Aysenur BAHADIR

Karadeniz Technical University
Faculty of Medicine,

Department of Pediatric Hematology,
Trabzon,

TURKIYE/TURKEY
aysenurkbr@yahoo.com

Copyright © 2014 by Tiirkiye Klinikleri

74

Hemolytic-Uremic Syndrome
Caused by Rotavirus Infection: Case Report

Rotaviriis Enfeksiyonuna Bagh Gelisen
Hemolitik Uremik Sendrom

ABSTRACT While hemolytic uremic syndrome (HUS) is most commonly associated with E. coli
0157-H7 and Shigella dysenteriae type 1, it may also occur secondarily to other infection agents.
Childhood HUS cases represent the typical form, which is also generally called diarrhea-associated
form. A two-year-old male patient was referred from another hospital with complaints of vomit-
ing, bloodless, watery diarrhea and anemia. Fecal sample was found to be positive for rotavirus.
Our laboratory results also revealed rotavirus as the cause of the diarrhea. The patient was diagnosed
with HUS due to the presence of hemolytic anemia, acute renal failure, and a mildly low platelet
level; fresh frozen plasma to the patient was administered for two days and hydration. He exhib-
ited clinical improvement on follow-up. Rotavirus diarrhea-associated HUS has been rarely re-
ported in the literature. Although E. coli 0157 strain is the main bacterial etiological agent, either
sole or as copathogen, in most cases of HUS, in this specific case rotavirus infection was responsi-
ble for the HUS. This case illustrates the importance of suspicion of rotavirus as the sole etiological
agent for the diagnosis of HUS.
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OZET Hemolitik iiremik sendrom (HUS) en sik E. coli 0157-H7 ve Shigella dysenteriae tip 1’e bagh
goriilmekle beraber diger enfeksiyon ajanlari ile de beraber goriilebilir. Cocukluk ¢aginda goriilen
HUS vakalar1 genellikle diyare bagiml olarak da isimlendirilen tipik formdur. Tki yasindaki erkek
hasta bagka bir hastaneden kusma, kansiz sulu ishal, anemi sikayeti ile bagvurdu. Hastada diare et-
keni olarak rotaviriis tespit edilmisti. Bizim laboratuvarimizda da diyare etkeni olarak rotaviriis
saptandi. Mikroanjiyopatik hemolitik anemi, akut bobrek yetmezligi, hafif trombosit disikligi ol-
masi nedeni ile HUS tanis1 konularak iki giin taze donmus plazma verildi, hidrasyon uygulandi. Ta-
kibinde hastanin klinik durumu diizeldi. Rotaviriis diyaresine bagl HUS literatiirde nadir rapor
edilmistir. E. coli 0157 susu, tek basina ya da ko-patojen olarak, HUS vakalarinin ¢ogunda ana bak-
teriyolojik ajan olmasina ragmen bu vakada spesifik rotaviriis enfeksiyonu HUS’ten sorumlu idi. Bu
vaka HUS tanisinda tek etyolojik ajan olarak rotaviriis enfeksiyonu siiphesinin énemini goster-
mektedir.

Anahtar Kelimeler: Atipik hemolitik tiremik sendrom; rotaviriis

Turkiye Klinikleri ] Case Rep 2014;22(2):74-7

emolytic uremic syndrome (HUS) is characterized by microangio-
pathic hemolytic anemia, thrombocytopenia and acute renal fail-
ure. The typical form is the form secondary to gastrointestinal
infections and occurs most commonly due to Shiga toxin-producing Es-
cherichia coli (E. coli) 0157-H7 and Shigella dysenteriae type 1. The toxin
binds to the specific receptors in the glomerular endothelium, thereby ac-
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tivating the clotting cascade and leading to throm-
boembolism and obstruction in the glomerular mi-
crocapillaries. Familial or atypical HUS is associated
with congenital deficiency or mutation of the fac-
tors including Factor I, membrane cofactor protein
and Factor H, the protein regulating the comple-
ment activation alternative pathway.'?*® Rotavirus
(RV) gastroenteritis is the most common cause of
diarrhea observed in children under five years of
age, particularly in developing countries. The dis-
ease is self-limiting. Systemic extraintestinal man-
ifestations are rare.”®

HUS secondary to RV diarrhea has been rarely
reported in the literature. In reported cases, ro-
tavirus gastroenteritis was detected together with
the E. coli 0157 strain.*!® We also only detected RV
as the cause of diarrhea. Considering that it is rarely
observed, we reported a case of hemolytic uremic
syndrome following rotavirus diarrhea.

I CASE REPORT

A two-year-old boy was submitted to hospital with
diarrhea (not bloody diarrhea) and vomiting for
three days in our out-patient clinic. During his fol-
low up in the out-patient clinic his hemoglobin
(Hb) value decreased progressively from 13,2 g/dL
to 6,4 g/dL, the platelets count decreased from
559.000/uL to 141.000/uL and Blood Urine Nitro-
gen (BUN) increased progressively from 8 mg/dL
to 28 mg/dL. His aspartate transaminase (AST)
value increased from 61 U/L to 110 U/L. Faecal
sample was positive for Rotavirus antigen with
latex agglutination test. His other laboratory find-
ings were normal in his follow up.

He was referred to our emergency department
for detected anemia. His physical examination and
vital signs were normal in the emergency depart-
ment. Laboratory findings of the patient were Hb
6.0 g/dL, platelets 179 000/uL, white blood cell
count (WBC) 22,400/uL, mean corpuscular volume
(MCV) 77 L, and reticulocyte count 19%. Numer-
ous red cell fragments, spherocytes, polychromasia,
basophilic stippling and burr cells were seen in a pe-
ripheric blood smear. BUN 22 mg/dL, uric acid 6.6
mg/dL, AST 93 U/L, lactate dehydrogenase (LDH)
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1899 U/L and electrolytes were all at normal limits.
Prothrombin time 13,5 sec, activated partial throm-
boplastin time 31,5 sec, D-dimer 2,03 um/mL. Fae-
cal sample was also positive for Rotavirus antigen
with a latex agglutination test in our laboratories
hospital. Cefixime-tellurite sorbitol MacConkey
agar cultures were subcultured on blood agar and
screened for Escherichia coli 0157 by slide aggluti-
nation. E. coli 0157 did not grow on the medium.
His urine analysis showed 1+ proteinuria and er-
itrocytes seen in microscopic evaluation. We gave a
diagnosis of microangiopathic haemolytic anemia.
His Hb values increased to 9,6 g/dL by red cell
transfusion. In his follow up, the periferic blood
smear still contained findings of hemolysis. The pa-
tient was diagnosed with HUS caused by rotavirus
infection and given fresh frozen plasma for two
days. Hemolysis findings in his peripheric blood
smear were regressed after treatment with fresh
frozen plasma. His final laboratory findings were
Hb 10,1 g/dL, platelets 385 000 /uL, WBC 9800/uL,
MCYV 83 fL, reticulocyte count 4%, BUN 8 mg/dL,
uric acid 2,3 mg/dL, AST 55 U/L, LDH 1398 U/L. He
was followed for one week after hospital discharge.
His laboratory findings were Hb 11,8 g/dL, platelets
546 000/uL, WBC 11 000/uL, MCV 86 fL, reticulo-
cyte count 1%, peripheric blood smear was normal,
BUN 18 mg/dL, uric acid 4,5 mg/dL, and LDH 718
U/L. The patient was monitored for one year and
remained healthy. Written informed consent was
obtained from the patient’s family.

I DISCUSSION

Childhood HUS cases represent the typical form,
which is also generally called the diarrhea-associ-
ated form. It commonly occurs in children under
five years of age. After a mean of two to six days fol-
lowing one to two days of bloody diarrhea, HUS is
diagnosed. Our case presented after three days of
bloodless, watery diarrhea. Generally, thrombocy-
topenia and severe anemia exist and Hb was re-
ported below 10 g/dL in 90% of the cases. The
serum LDH level is detected to be high with retic-
ulocytosis and hyperbilirubinemia (high indirect
bilirubin). Despite the negative direct coombs test,
the peripheral smear reveals fragmented erythro-
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cytes (schistocytes), and burr or helmet cells (mi-
croangiopathic hemolytic anemia findings)."!" Our
case was observed to have Hb level of 6 g/dL, a
reticulocyte count of 19%, a LDH of 1899 U/L with
the peripheral smear showing microangiopathic he-
molytic anemia findings and mild acute renal fail-
ure. Nearly half of the patients diagnosed with HUS
require hemodialysis. Seventy-five percent of the
cases require platelet transfusion while 25% may
exhibit neurologic manifestations (stroke, seizure,
coma, etc). Three to five percent of the cases die
during the acute phase while 3-5% of them develop
end-stage renal failure. The treatment includes hy-
dration, plasma infusion, plasma exchange in severe
cases, and rarely, steroid treatment combina-
tions."'?® Our case was administered a single ery-
throcyte transfusion and fresh frozen plasma twice
and hydration; the patient showed clinical im-
provement after approximately three days. While
hemolytic uremic syndrome is most commonly as-
sociated with E. coli 0157-H7 and Shigella dysen-
teriae type 1, it may also occur secondarily to other
infection agents. Cases secondary to Streptococcus
pneumonia and influenza A have also been re-
ported, if rarely, which do not involve gastroen-
teritis manifestations. In cases not associated with
diarrhea, the most common cause of isolated infec-
tion was Streptococcus pneumonia. In addition,
non-diarrhea associated HUS cases most commonly
requre hemodialysis and an extended hospital stay.?

Similarly, the complication risk is observed to
be increased upon detection of RV diarrhea to-
gether with E. coli 0157-H7. A trial performed in
Russia in 2010 investigated the etiologic cause in
70 infants developing HUS between 5 months to
2.5 years of age. In six of the nine cases requiring
hemodialysis, rotavirus was detected together with
E. coli 0157. The coexistence of these two mi-
croorganisms was observed to increase the compli-
cation risk.’

A case reported in 1991 involved the presence
of positive RV antigen by the latex agglutination
test in a four-year-old female patient with bloody
and watery diarrhea. On follow-up, the patient de-
veloped HUS and E. coli 0157 was isolated. This pa-
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tient received peritoneal dialysis for 12 days. RV
was re-investigated by electron microscopy and de-
tected to be negative. The RV latex agglutination
test was reported to potentially exhibit false reac-
tion and not to be specific to RV.!° However, this
patient had watery but hemorrhagic diarrhea and
clinically manifested more severe symptoms.

The latex agglutination (LA) method for RV
diagnosis has a sensitivity and specificity of 69%
and 100%, respectively.!* Our patient presented
with watery diarrhea, and RV antigen was detected
on two separate occasions. However, no other mi-
croorganism was detected in the laboratory analy-
ses of fecal and blood samples.

HUS secondary to isolated RV gastroenteritis
has not been reported in the literature. This may
be due to the mild disease course and spontaneous
recovery because all of the cases reported in the
literature had a mixed infection and more severe
clinical manifestations. Because it is rarely ob-
served, we reported a case of hemolytic uremic
syndrome following RV-associated diarrhea. Al-
though the clinical manifestations of HUS and RV
are not severe, we believe that care should be
taken when treating mixed infections. In such
cases, other causes of infection should certainly
be investigated, and the patients should be closely
monitored.

Rotavirus genotypes varies between geo-
graphical areas during a rotavirus seasons. G and P
types are the most common causes of rotavirus dis-
eases in humans. The most prevalent types found
in Turkey were reported as G4P[8] and G1P[8 in
42.2% and 26.6%, respectively.'>'¢

Although E. coli 0157 strain and Shigella
dysenteriae type 1 are the main bacterial etiologi-
cal agents, either sole or as copathogens, in most
cases of HUS, in this specific case rotavirus infec-
tion was detected to be responsible for the HUS.
The present case serves as reminder to clinicians
that rotavirus can be the sole cause to HUS in chil-
dren and thereby illustrates the importance of con-
sidering rotavirus as the sole etiological agent for
the diagnosis and treatment of HUS.
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