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Clinical characteristics and predictors of acute oliguric renal failure in
hemorrhagic fever with renal syndrome

Young Keun Kim, M.D., Sang Cheol Lee, M.D., Chang Soo Kim, M.D.Z,
Sang Taek Heo, M.D., Chang Min Choi, M.D. and June-Myung Kim, M.D.?

Department of Internal Medicine, The Armed Forces Capital Hospital, Sungnam, Korea, Office Of
Surgeon Gneral, Army Headquarter, Gyeryong, Kored’s Department of Internal Medicine, Yonsei
University College of Medicine, Seouil, Korea®

Background : Hemorrhagic fever with renal syndrom (HFRS), caused by hantaviruses infection,
develops acute renal failure (ARF) of variable severity. Because oliguric ARF is severe form,
associated with more complications and hemodialysis requirement, we investigated the characteristics
and predictors of oliguric ARF in HFRS patients.

Methods : From Oct. 2000 to Dec. 2004, Sixty one patients, admitted at Armed Forces Capital
Hospital, with typical clinical feature of HFRS and serologically confirmed hantaan virus infection
were studied. The medical records were reviewed retrospectively and patients were categorized into
oliguric and nonoliguric ARF group according to urine output (<400 mL/24h). We compared clinical
symptoms, signs, laboratory findings and clinical course between two groups.

Results : Twenty four patients (39.3%) categorized into oliguric ARF group and 37 patients
(60.7%) into nonoliguric ARF group. There were no significant differences in age, duration from
onset to hospital, clinical symptoms and signs. But, leukocyte count, platelet count, serum sodium,
potassium, creatinine, AST, ALT on admission, maximun leukocyte count and minimum platelet
count showed significant differences. Maximun serum creatinine was 10.8+2.4 mg/dL in oliguric
ARF, 4.7£2.1 mg/dL in nonoliguric ARF (p<0.001). Hemodialysis was required with 21 patients
(87.5%) in oliguric ARF and 2 patients (5.4%) in nonoliguric ARF. Risk of oliguric ARF in HFRS
increased when laboratory findings on admission were as follows; leukocyte count>15x10%/L (RR
2.36 [95% CI 1.19-4.671), platelet count<38x10%/L (RR 2.35 [95% CI 1.14-4.841), AST>110IU/L (RR
3.10 [95% CI 1.43-6.73]) and microscopic hematuria>5/HPF (RR 3.68 [95% CI 1.24-10.911]).

Conclusions : HFRS patients with oliguric ARF showed more elevation of serum creatinine and
more requirement of hemodialysis than HFRS patients with non-oliguric ARF and leukocyte count,
platelet count, AST and microscopic hematuria on admission were helpful to predict the development
of oliguric ARF in HFRS patients.(Korean J Med 70:190-195, 2006)

Key Words : Hemorrhagic Fever with Renal Syndrome (HFRS), Hantaan virus, Acute renal
failure, Oliguria, Predictor
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Table 1. Characteristics of demographig feature, sign and symptom of patients with HFRS associated with
nonoliguric or oliguric acute renal failure

Nonoliguric ARF (n=37) Oliguric ARF (n=24) p value
Age 23.245.6 22.9+5.1 0.661"
Days from onset of symptom to hospital 3.9+1.2 4.3+1.0 0.383"
Nausea/vomiting 26 (70.3%) 18 (75.0%) 0.687*
Flank pain 17 (45.9%) 12 (50.0%) 0.757"
Diarrhea 14 (37.8%) 9 (37.5%) 0.979*
Petechia 10 (27.0%) 11 (45.8%) 0.131*
Shock, <90/60 mmHg 6 (16.2%) 6 (25.0%) 0.138"

HFRS, Hemorrhagic fever with renal syndrome; ARF, Acute renal \failure
*All patients were men; TMann—Whitney U test; iChi—square test; YFisher's exact test
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Table 2. Comparison of laboratory findings of patients with HFRS associated with nonoliguric or oliguric acute
renal failure on admission

Nonoliguric ARF (n=37) Oliguric ARF (n=24) p value
Hematocrit (%) 46.916.7 (29.9-66.0) 49.0+5.9 (40.6-59.2) 0.226
Leukocyte count (X109/L) 14.5£12.1 (3.4-48.7) 24.2+£11.9 (6.1-48.3) 0.001
Platelet count (<109/L) 5943 (7-177) 31+29 (3-146) 0.001
Serum sodium (mmol/L) 134£5 (126-148) 1317 (123-154) 0.010
Serum potassium (mmol/L) 4.1£0.5 (3.4-5.2) 4.4£0.7 (3.4-6.5) 0.023
Serum creatinine (mg/dL) 2.1£1.6 (0.7-8.4) 3.7£2.0 (0.9-9.4) 0.001
AST (IU/L) 10866 (21-285) 154£78 (54-325) 0.002
ALT (IU/L) 56+34 (17-167) 88+73 (24-281) 0.026
Serum protein (mg/dL) 5.5%0.8 (4.4-7.4) 5.4%0.8 (4.1-7.2) 0.359
Serum albumin (mg/dL) 3.3£0.6 (2.4-4.4) 3.1£0.6 (2.2-4.8) 0.303
Microscopic hematuria (> 5/HPF) 19 (51.4%) 21 (87.5%) 0.004"

ARF, Acute renal failure; AST, Aspartate aminotranferase; ALT, Alanine aminotrasferase
All the tests were performed using Mann-Whitney U test except categorical values; 'Chi-square test

Table 3. Clinical course of patients with HFRS associated with nonoliguric or oliguric acute renal failure

Nonoliguric ARF (n=37) Oliguric ARF (n=24) p value”
Leukocyte
Highest (X109/L) 21.1£11.3 (8.9-54.9) 30.6+15.1 (11.5-80.9) 0.002
Day' 5.7£1.8 (3-12) 5.4£1.0 (3-8) 0.397
Platelet
Lowest (X109/L) 40£30 (7-136) 20+14 (3-52) <0.001
Day' 4.8+1.3 (2-8) 4.9£1.0 (3-7) 0.810
Serum creatinine
Highest (mg/dL) 4.7+£2.1 (1.3-9.2) 10.8+2.4 (5.5-17.1) <0.001
Day' 7.6x£1.4 (5-12) 9.3£2.0 (6-13) <0.001
Serum albumin
Lowest (mg/dL) 2.9+0.3 (2.3-3.7) 2.8+0.3 (2.2-3.4) 0.316
Day' 6.7£2.0 (3-12) 7.3£1.8 (4-11) 0.186

Hemodialysis
Required cases (%) 2 (5.4) 21 (87.5) <0.001%
HFRS, Hemorrhagic fever with renal syndrom; ARF, Acute renal failure

*All the tests were performed using Mann-Whitney U test except categorical ValueS,TDay from onset of
symptom; “Chi-square test
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Table 4. Risk of development of acute oliguric renal failure in HFRS according to laboratory finding on

admission

Laboratory finding on admission

RR (95% CI)

Leukocyte count > 15.0 x10%/L
Platelet count < 38 x10%/L
AST = 110 IU/L
Microscopic hematuria = 5/HPF

2.36 (1.19 - 4.67)
2.35 (1.14 - 4.84)
3.10 (1.43 - 6.73)
3.68 (1.24 -10.91)

HFRS, Hemorragic fever with renal syndrome; RR, Relative risk; CI, Confidence interval; AST, Aspartate

aminotranferase
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