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Abstract: Hemorrhagic fever with renal syndrome (HFRS), caused by hanta viruses (HTNV), can be complicated by severe complications.
Seventeen percent of the HFRS patients with abdominal pain had acute pancreatitis (AP). The reported prevalence of AP among HFRS
patients has a conspicuous high mortality rate. Of note, acute capillary cholangitis (ACC) among HFRS patients presenting with abdominal
pain appears extremely rare, particularly independent of HFRS patients complicated with AP. The main pathophysiological mechanism of
HFRS complicated with AP and ACC may be that it preferentially damages the microvascular and induces plasma leakage. To date, the
management of severe HFRS cases is mainly based on supportive treatment, including extracorporeal blood purification and mechanical
ventilation. Here, we describe an exceptionally rare case of a 34-year man who developed HFRS with AP and ACC while improving from
HTNV infection via antiviral and supportive treatment.
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Introduction
Hemorrhagic fever with renal syndrome (HFRS) is caused by various types of hanta viruses (HTNV), which is a single-stranded
RNA virus carried by specific rodent hosts, and mainly spread through their blood, saliva, urine, and feces.' > The primary
clinical characteristics of HFRS are diverse, including high fever, headache, backache, hemorrhage, acute renal failure, or even
multiple organ dysfunction.>® As mentioned above, these manifestations are considered clinical hallmarks of HFRS. In addition,
it has been reported that a large percentage (64.4%) of HFRS patients present with a complaint of gastrointestinal symptoms, such
as nausea, vomiting, diarrhea, or upper abdominal pain.” However, several pieces of research have confirmed that gastrointestinal
symptoms may be related to acute pancreatitis (AP) during the acute phase of HFRS.%*1°

AP is a rare and life-threatening complication of HFRS, with atypical gastrointestinal symptoms and a high misdiagnosis
rate.>>'!'? It was reported that the prevalence of AP among HFRS patients was of high variability, ranging between 2.8% and
78%.%'%13 A previous study from South Korea confirmed that only 8 out of 73 HFRS patients manifested pancreaticobiliary
syndromes, 4 with cholecystitis, 3 with AP, and 1 with acute capillary cholangitis (ACC).” ACC is the inflammation of the bile
capillary without obstruction. ACC caused by HTNV is extremely rare, too.'* Moreover, ACC remains one of the most exclusive
diagnoses in various conditions, including sepsis, fasting, post-operation.'* Few cases co-existed with AP and ACC in patients
with HFRS were reported. Here we reported a case of a young man with HFRS who suffered from AP and ACC caused by HTNV.

Case Report
On June 25, 2022, a 34-year man was admitted to the emergency department of the first affiliated hospital of Zhejiang
University school of medicine, with complaints of fever of 5 days (the highest temperature 40°C), diarrhea, and vomiting

for 2 days.
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His manifestations began gradually and started 2 days ago (June 23, 2022) without apparent cause. At first, high fever
with diarrhea and vomiting was predominant, and progression to abdominal and lumbodorsal pain. He subsequently went
to the local hospital (Qian Shan County People’s Hospital) and the whole disease course of laboratory results were shown
in Table 1. His blood tests at the local hospital showed that white blood cells (WBC) 4.67x10°/L, the percent of
neutrophile (N%) 76%, C-reactive protein (CRP) 6.81 mg/L, platelets (PLT) 131x 10%/L, creatinine (Cr) 91 U/L, aspartate
aminotransferase (AST) 132.5 U/L, lactate dehydrogenase (LDH) 341 U/L, amylases (AMY) 50.2 U/L, total bilirubin
(TBIL) 28.38 umol/L, direct bilirubin (DBIL) 10.8 uM /L, and indirect bilirubin (IBIL) 17.58 pM/L. The chest and
abdomen computed tomography scan (CT) showed no abnormalities. He was treated with low-dose dexamethasone,
piperacillin sodium, and tazobactam sodium for infection in the local clinic. However, he appeared to have jaundice, and
his condition declined rapidly and was referred to our emergency room two days later (June 25, 2022) due to abdominal
pain, oliguria, and jaundice.

His vital signs were as follows: temperature, 36.9°C; blood pressure, 108/77 mmHg; pulse rate, 106 beats/min; and
respiration rate, 19 breaths/min. The patient was in poor general condition with yellowing of the skin and sclera and
oliguria (urinary output 380 mL/24 h). His abdomen had obvious tenderness with slight rebound tenderness. The bowel
sounds were also reduced. He neither suffered from chronic illnesses nor significant family history. By his own account,
he worked in a place overrun with rats. The routine laboratory tests showed: WBC 16.32x109/L, N% 80.3%, hemoglobin

Table | Biological Parameters of the Patient

Reference Range June 23 June 25 June 28 July 2 July 5 July 15

WBC (109/L) 4-10 4.67 16.32 21.11 11.46 8.84 7.6
Neutrophil 2-7 3.56 13.1 10.56 9.17 7.33 5.65
HB (g/l) 131-172 156 188 105 70 84 86
PLT (109/L) 83-303 131 28 40 171 223 285
CRP (mg/L) 0-8 31.79 55.42 31 39.74 11.25 1.07
PCT (ng/mL) 0-5 2.05 24.58 4.51 2.11 1.39

T. BIL (umol/L) 0-26 28.38 68.1 159.2 462.1 344.2 84.6
D. BIL (umol/L) 0-8 10.8 50.8 134.5 363.4 253.4 727
TBA (umol/L) 0-10 16.7 10.2 8 1.7 4.2
AST (UIL) 15-40 132.5 364 504 307 189 184
ALT (U/L) 9-50 108 140 170 200 268 262
LDH (U/L) 120-250 34| 1324 1767 1933 712 317
GGT (U/L) 10-60 74 88 88 74 184 131
AKP (U/L) 45-125 84 122 205 155
AMY (U/L) 35-135 50.2 190 329 477 443 178
LPS (U/L) 1-54 137.6 3827 3985 406.7 565.2 263.6
Cr (UIL) 57-111 9l 228 536 170 175 209
PT (S) 10-13.5 14.4 1.7 11.4 12.4 14.6
APTT (S) 23.9-33.5 53.9 254 23.7 26

Abbreviations: WBC, white blood cell; HB, hemoglobin; PLT, platelet; CRP, C-reactive protein; PCT, procalcitonin; T. BIL, total bilirubin; D. BIL,
direct bilirubin; TBA, total bile acid; AST, aspartate aminotransferase; ALT, alanine aminotransferase; LDH, lactate dehydrogenase; GGT, gamma-
glutamyl transpeptidase; AKP, alkaline phosphatase; AMY, amylase; LPS, lipase; Cr, creatinine; PT, prothrombin time; APTT, activated partial
thromboplastin time.
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(Hb) 188 g/L, PLT 28x109/L, AST 364 U/L, Cr 147 U/L, LDH 1324 U/L, AMY 190 U/L, TBIL 68.1 umol/L, DBIL 50.8
umol/L, and IBIL 17.3 pmol/L, CRP 55.42 mg/L, procalcitonin (PCT) 24.58/mL, prothrombin (PT) 14.4 s, activated
partial thromboplastin (APTT) 53.9s, and D-dimer 8850 pg/L, troponin I (TNI) 0.043 ng/mL, and B-type natriuretic
peptide (BNP) 299 pg/mL. The abdomen CT showed acute pancreatitis, effusion around the pancreas, kidneys, paracolic
sulcus, and pelvic ascites (Figure 1A). The patient was admitted to our intensive care unit (ICU) to treat AP with multiple
organ dysfunction further.

Upon admission to our ICU (15:50 June 25, 2022), we received a notice from the emergency room. The patient’s IgM and
IgG antibodies for HTNV (Diagnostic Kit for IgM/IgG Antibody to HTNV, DRG, German) were positive through enzyme-
linked immunosorbent assays. The 2019-nCoV RNA is negative. Additional tests were negative, such as malaria parasite,
leptospira, human immunodeficiency virus, hepatitis viruses, cytomegalovirus, respiratory syncytial virus, Epstein-Barr
virus, and influenza virus. Based on the returned test results, we speculated that the patient with AP was caused by HFRS
and mainly focused on the original disease HFRS and its related AP, taking the antiviral agent ribavirin (500mg, every 12 h),
somatostatin (3 mg, every 12 h) and continuous renal replacement therapy (CRRT) to combat HTNV-induced HFRS and AP.
After 3-day from admission (June 28, 2022), the patient’s condition was still aggravated, exhibiting the most obvious
jaundice and irregular heartbeats. His blood tests revealed the following: a WBC of 21.11x109/L, PLT 40x109/L, CRP
31 mg/L, TBIL 159.2 pmol/L, DBIL 134.5 umol/L, IBIL 24.7 umol/L, ALT 170 U/L, AST 504 U/L, LDH 1767 U/L, urea

Figure I Abdominal CT images of the patient. (A) Abdominal CT on June 25, 2022. The pancreas was swollen with effusion around the pancreas and both kidneys. (B) An
MRCP image of the patient on July |, 2022. The pancreas is enlarged, surrounding tissues were exudation, and the gallbladder is full, cholestasis. (C) Abdominal CTon July 5,
2022. Compared with the abdominal CT images on June 25, 2022, the exudation around pancreas and bilateral kidneys was obviously improved.
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nitrogen (BUN) 36.73 mmol/L, high sensitivity troponin I (hsTNI) 0.16 ng/mL, AMY 329 U/L, and Cr 536 U/L. The
sputum, blood, and urine cultures were all to be normal. The patient’s abnormal liver function mainly showed a significant
increase in DBIL. We examined the liver, gallbladder, spleen, and pancreas via ultrasound and merely found post-treatment
alternation of AP. Next, we excluded biliary pancreatitis and used the magnetic resonance cholangiopancreatography
(MRCP) test. The MRCP demonstrated no intrahepatic and extrahepatic bile duct dilation (Figure 1B). We considered
that the HFRS patient co-existed with AP and ACC. As the multi-organ dysfunction aggravated dramatically, continuous
renal replacement therapy (CRRT) was continually adopted to treat severe oliguria. Meanwhile, low-dose methylpredniso-
lone (40 mg, every 12 h), ademetionine (1000 mg/d), and alprostadil injection (10 pg/d) were applied to treat AAC.
Following comprehensive management, the patient’s condition recovered. Accompanying the 24 h total urine output
increased to 1350 mL on the 8-day of admission (July 2, 2022), the CRRT was discontinued. His laboratory results,
meanwhile, were improved. Furthermore, his enhanced abdominal CT imaging (July 5, 2022) manifested that the
pancreas was still swollen with slight effusion surrounding the pancreas (Figure 1C). On the same day (July 5, 2022),
the methylprednisolone dosage was reduced to 40mg/d. As his condition became stable, the patient was transferred to the
general ward for further therapy (somatostatin 3mg, QD, and methylprednisolone 20mg, QD) on July 6, 2022. The
patient was discharged with the diagnosis of HFRF, AP, and ACC on July 18, 2022, and then followed up as an
outpatient. The tendency changes in the laboratory results and reference range were summarized in Figure 2 and Table 1.
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Figure 2 (A-D) Trend charts for key liver, pancreas, and kidney function indicators since the day (June 25, 2022) transferred to the intensive care unit (ICU).
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Discussion

HFRS is a worldwide public health problem and is mainly induced by four kinds of viruses, including HTNV, Puumala
virus (PUUA), Seoul virus (SEOV), and Dobrava-Belgrade virus (DOBV)."* Each virus could cause a severe outcome
with high mortality. The epidemic situation in china is still grim.®'® Generally, HFRS is primarily caused by HTNV in
china.*

HFRS patients appeared with common clinical manifestations, such as fever, shock, hemorrhage, and acute kidney
injury.'>"!” Though there is no clear answer about the pathogenesis of HFRS, it may injure vascular endothelium, increase
vascular permeability, emerge plasma leakage, and eventually trigger an inflammatory cascade, which influences multiple
organs.>'*'® Thus, HFRS patients suffering from HTNV could cause extrarenal organ injury. It is necessary for
a comprehensive understanding of extrarenal syndromes, which would be useful in diagnosing and managing patients
with HFRS presenting with various kinds of extrarenal manifestation.

Up to one-third of HFRS patients exhibited the involvement of extrarenal organs, and pancreatobiliary manifestations
were the most common extrarenal manifestation, such as AP, biliary pancreatitis, and cholangitis.'> Abdominal pain is
a common symptom among HFRS patients showing 49.4% of HFRS patients complained of the symptom in one study.®
Based on a retrospective review, 17% of patients with abdominal pain had pancreaticobiliary disease.®'? The incidence
rate of AP among HFRS patients is highly variable, ranging between 2.8% and 78%.%%"'2 It could be difficult to
differentiate between abdominal pain induced by pancreatobiliary diseases and HFRS. Hence, HFRS patients with
abdominal pain should test for pancreatic or liver enzyme levels.

Further imaging, including ultrasound examination or CT, should be evaluated the pancreatobiliary diseases. In this
case, the rising pancreatic and liver enzyme levels could be correlated with increased vascular permeability, which
showed effusion surrounding several parts according to the abdominal CT scan and ultrasonography. Viral infections are
one of the causes contributing to ACC. Very few cases of ACC caused by HTNV had been reported. Although we first
suspected biliary pancreatitis, ultrasonography revealed no signs of biliary blockage. Subsequently, biliary obstruction
was excluded via MRCP. We still do not clarify whether the bile duct injury promoted the AP or AP-affected bile duct or
whether they appeared together.

The diagnosis of HTNV infection, in addition to epidemiological and clinical information, can depend on
a serological test, including detecting IgM/IgG antibodies of HTNV via enzyme-linked immunosorbent assays.' The
clinical course of the antibodies presented that the IgM antibody could last at least 3 months following acute HTNV
infection and the IgG antibody could rise four-fold during the convalescent phase.'® However, Acute pancreaticobiliary
discase among HFRS patients is easily misdiagnosed as both diseases share some common clinical manifestations,
including nausea, vomiting, and abdominal pain.” Thereinto, early recognition of HFRS patients with the acute
pancreaticobiliary disease might be important to combat the original life-threatening disease. In this case, we did not
perform a real-time reverse transcription-polymerase chain reaction test to confirm the serotype of the virus due to
condition limitations.'” Of concern, we did not delay the clinical diagnosis and treatment of HFRS in this case.

Of note, there is no specific treatment available for HFRS, and the treatment of HFRS remains primarily
supportive.”>*' Ribavirin, an antiviral drug, has been confirmed to significantly reduce the mortality rate by administra-
tion in the first 5 days after the onset of symptoms. Unfortunately, ribavirin treatment is likely ineffective during HTNV
pulmonary syndrome progressing to the cardiopulmonary phase.”*> HTNV preferentially damages the endothelial cells
and triggers an inflammatory storm in the host.”*> 2> Despite the paradoxical results of cortisone therapy in HFRS,*%°
low-dose methylprednisolone was still used to confront the capillary endothelial injury. The patient never appeared with
pulmonary syndromes since the onset of symptoms. Despite exceeding the ribavirin best therapy time, the patient
improved gradually after a combination of ribavirin and low-dose methylprednisolone treatment.

Conclusion

In summary, this extremely rare HFRS case had extrarenal complications involving AP and ACC. These manifestations
were associated with the pathogenic mechanism of endothelial dysfunction with plasma leakage. Early discovery,
diagnosis, diagnosis, and treatment are key to improving prognosis and reducing mortality of HFRS with AP and ACC.
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