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Acute Renal Failure Associated with Acute Non-fulminant Hepatitis A:

A Case Report and Review of Literature

Pei-Chun Fan, Yung-Chang Chen, Ya-Chung Tian, Chih-Hsiang Chang, Ji-T seng Fang, and

Chih-We Yang

Kidney Research Center, Department of Nephrology, Chang Gung Memorial Hospital, Chang Gung University

College of Medicine, Taipei, Taiwan

Most of the cases of non-fulminant hepatitis A carry
good renal and overall prognosis. Here we present a case of
acute renal failure associated with acute non-fulminant hepatitis A,
for which kidney biopsy showed interstitial nephritis and
tubular necrosis. We also review the literature and possible
pathogenesis.

Keywords hepatitis A, acute kidney injury, nephropathy

INTRODUCTION

Renal involvement is well known in association with
viral hepatitis B and C infection, but rarely recognized
with hepatitis A virus (HAV). In 1978, S. P. Wilkinson
first described acute renal failure associated with non-
fulminant hepatitis A.[Y Since then, more and more cases
of non-fulminant hepatitis A with renal involvement have
been reported. Usually identified as a mild, self-limited
disease lacking extrahepatic involvement, HAV has
recently been shown to have the potential to cause a broad
spectrum of systemic complications, ranging from arthritis,
vasculitis, and cryoglobulinemia to acute renal failure,
fulminant hepatic failure, and death. Described here is a
case of acute non-fulminant hepatitis A complicated by
acute renal failure.
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CASE REPORT

A 36-year-old previously healthy male presented to a
local hospital in the Philippines with intermittent fever up
to 41°C for four days. The fever subsided after he was
admitted to the hospital. For the next four days, he experi-
enced progressive icteric skin, mild right upper quadrant
dull pain, anorexia, nausea, vomiting, and general weak-
ness. He denied headache, neck stiffness, sore throat,
cough, chest pain, diarrhea, dysuria, gross hematuria,
decreased urine output, flank pain, retroorbital pain, myal-
gia, arthralgia, or skin rash. Heis Taiwanese, and has been
living in Subic Bay in the Philippines for three to four
years. He had eaten local seafood several days prior to
admission and denied intravenous drug use, previous
blood transfusions, tattooing, homosexual activity, exposure
to non-steroidal anti-inflammatory drugs or aminoglyco-
sides or contrast medium, or insect bites. Dengue fever
was suspected, and he was then referred to Chang Gung
Memorial Hospital.

Upon admission, his temperature was 35.9°C, pulse
rate 70 bpm, respiratory rate 15/min, and blood pressure
149/98 mmHg. A physical examination revealed icteric
skin and sclera, bilateral lung basal crackles, and bilateral
pretibial grade | pitting edema. Other physical findings
were unremarkable. Thewhite blood cell count was 6,900/uL ,
hemoglobin 13.2 g/dL, and platelet count 234,000/ulL.
Biochemistry tests showed blood urine nitrogen (BUN)
77 mg/dL, creatinine (Cr) 17.98 mg/dL, serum sodium
136 meg/L, serum potassium 4.5 meg/L, total bilirubin
8.3 mg/dL, direct bilirubin 5.6 mg/dL, aspartate ami-
notransferase (AST) 112 U/L, aanine aminotransferase
(ALT) 990 U/L, akaline phosphatase (ALK-P) 23 UI/L,
and serum albumin/globulin 2.7/5.0 g/dL. The prothrom-
bin time was mildly prolonged (13.5 s, INR 1.3). Arterial
blood gas showed metabolic acidosis with respiratory
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compensation (pH 7.379, PCO2 32.5, PO2 96.6, HCO3
18.7, Sat 97.3%). Urinary analysis showed microscopic
hematuria (blood 2+, RBC 24/uL), pyuria (WBC 38/uL),
but no proteinuria. The urine sodium was 88 meg/L. Sero-
logic tests were positive for anti-HAV IgM (4.72/1.2/
ABBOTT) and negative for HBsAg, anti-HBs Ab, anti-
HBc IgM, and anti-HCV Ab. Serum myoglobin and creat-
ine phosphokinase were within normal limits. Elevated
serum n 1gG 2150 mL/dL, IgA 437 mL/dL, and IgE 373
IU/mL were found. Serum protein electrophoresis showed
afaint band of IgM-kappa. Serum C3 and C4 were within
normal limits. Cryoglobulin was positive (1gG 1+, IgA1+,
IgM 1+). P-ANCA and C-ANCA, ANA, and RF were
within normal ranges, and the blood culture was negative.
Abdominal sonography showed one gallstone, without bil-
iary tract dilatation; norma liver texture; and neither
ascites nor splenomegaly. Kidney sonography showed
bilateral enlarged and swollen kidneys (kidney length left
12.7 cm, right 12.5 cm), increased cortical echogenicity,
and prominent papillae, consistent with acute parenchymal
disease.

Under the suspicion of leptospirosis or tick borne dis-
ease, doxycycline 100 mg BID was given empirically
from the first day of admission. In view of progressive
azotemia (Cr up to 18.94 mg/dL) with uremic symptoms,
hemodialysis was initiated from the third day of admis-
sion. Leptospirosis, scrub typhus, and murine typhus anti-
bodies were confirmed negative. Doxycycline was
discontinued after a one-week course. The azotemia and
hyperbilirubinemia gradually improved. Because there
were no further uremic symptoms, hemodialysis was
ceased on the seventh day of admission after a total of
three sessions. The amount of urine collected during the
hospital course was around 1200-2500 ml per day.

He received a kidney biopsy on the tenth day of
admission. An H& E stain (see Figures 1A and 1B) showed
interstitial nephritis, tubular necrosis with regeneration,
glomerulosclerosis and arteriolar sclerosis. An immunof-
luorescence stain showed eight glomeruli with irregular
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faint IgM deposition, tubules with 1+ C3 deposition, and
arteries with 1-2+ C3 deposition. By the time of discharge
on the fourteenth day of admission, Cr had decreased to
3.79 mL/dL, and total bilirubin had decreased to 1.8 mL/dL.
One month after initial presentation, Cr further improved
to 1.41 mL/dL, and total bilirubin improved to 1.0 mL/dL
(see Figure 2).

DISCUSSION

Hepatitis B and C are both known to show extrahe-
patic involvement, including various nephropathies. The
most notable renal manifestation of hepatitis B is membra-
nous nephropathy. Other reported nephropathi es associated
with hepatitis B included membranoproliferative glomeru-
lonephritis (MPGN), mesangial proliferative glomerulone-
phritis, IgA nephropathy, serum-sickness-like syndrome, and
polyarteritis nodosa? Hepatitis C has been reported to be
associated with cryoglobulinemiarelated MPGN, immuno-
tactoid glomerulonephritis (GN), fibrillary GN, amyloidosis,
non-cryoglobulinemia-related MPGN, mesangial prolifera-
tive GN, membranous nephropathy, focal segmental scle-
rosis, and interstitial nephritis.¥

Although far less common, since 1978, hepatitis A
complicated by nephropathies has drawn clinicians atten-
tion. Some cases merely have mild proteinuria, microscopic
hematuria, and mild urinary sediment abnormalities. A
review of the literature revealed 36 case reports and two
reviews related to hepatitis A and rena failure. In total,
forty-seven patients were reported. Table 1 summarizes
the data of these forty-seven patients, plus the data for our
case, making atotal of forty-eight patients.

Among the forty-eight patients, only one case devel-
oped fulminant hepatitis with hepatic coma,¥l and the
others had non-fulminant hepatitis. The ages ranged from
7 to 77 (see Table 2) with a male predominance. ALT
ranged from 259 to 6629 U/L, total bilirubin from 1.5 to
59.5 mg/dL, and serum creatinine level from 3.99 to

Figure 1.
(b) H&E stain of kidney biopsy shows tubular necrosis.

(a) H&E stain of kidney biopsy shows mononuclear cells infiltration of the interstitium, suggesting interstitial nephritis.
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Figure 2. Clinical course of this patient. Abbreviations: H/D = hemodialysis, N/V = nausea/vomiting, Cr = creatinine (mg/dL),
ALT = adanine aminotransferase (U/L). A-HAV IgM has a cutoff value of 1.2/ABBOTT. Bilirubin is measured in mg/dL.

21 mg/dL. Most of the urinary analysis showed mild pro-
teinuria and microscopic hematuria, while two patients
had proteinuria of nephrotic range®® The spot urine
sodium concentration (UNa) ranged from 24 to 98 meg/L,
except for two cases which had initial levels of 2 meg/L.[4
However, both of these cases had subsequently high UNa.

Twenty-three patients received kidney biopsies (see
Table 3). The most common pathology was acute tubular
necrosis. There were also MPGN, interstitial nephritis, or
mixed presentations, although notably two of the biopsies
were normal. Thirty-four patients received rena replace-
ment therapy (see Table 4), and ten only received conser-
vative supportive treatment.

Regarding the outcomes (see Table 5), most of the
patients had spontaneous and full renal and liver recovery
without sequelae, mostly within 2-3 months. However
four of the patients died,**”® and one patient with
MPGN had permanent rend insufficiency.®! Other comor-
bidities included generalized tonic-clonic seizure,!® dissemi-
nated intravascular coagulation or coagulopathy,[%1%14 type
2 diabetes mellitus*® and pneumococcal peritonitis!*¥ In
the case with generalized tonic-clonic seizure, the electro-
encephalography did not show the typical findings of
hepatic encephal opathy, and the serum ammonialevel was
normal. The seizures subsided after hemodialysis.

Although there have been plenty of cases reported
over the past few decades, the pathogenesis of hepatitis B

and C related nephropathies have not been clearly defined.
The most accepted mechanism of hepatitis B-related neph-
ropathies is immune complex mediated injury,’@ while
that of hepatitis C related nephropathies, cryoglobuline-
mia, and immune complex mediated injury.l¥! Meanwhile,
other mechanisms, such as direct cytopathic effects of the
virus and indirect effects of virus-induced cytokines,
virus-induced immunological effectors (T lymphocytes or
antibodies), and virus-induced endothelial injury, have
been proposed.>¥ Actually, the causative role of the hepa-
titis virus remains controversial, and the diagnosis is
mainly supported by clinical time course and by exclusion.
Similarly, whether hepatitis A has a causative effect
on nephropathies remains a key question. Currently, we
favor hepatitis A as a cause of acute renal failure rather
than just a coincidence, based on the following reasons.
Acute rena failure usually has an average onset of within
ten days after jaundice development, and achieves remission
during the convalescent phase of hepatitis A infection. In
these cases, there are no historical, clinical, or lab evidence
of antecedent renal disease. Thereis neither systemic disease
nor offending agent to explain the acute kidney injury.
Several hypotheses of the pathogenesis of hepatitis
A-related nephropathy have been postulated. First, acute
hepatitisrelated anorexia, vomiting, and diarrhea can
cause intravascular volume depletion and activation of the
rennin-angiotensin-aldosterone system (RAAS), both of



(penunuoD)
sniuolled
[eaoooownaud
Arewnd
woliy Aenosey  WN [eWwIoN ML ML aH VN ++ 6EYT  v0Z2 VN W 2y wT) 02
vN 0T VN VN INT aH a4 Rep/Gty G2l 60T 084 W T¢ )6t
VN VN snuydsu fennseu| MZ M9 aH =TRV VN 0z 6€ 652 W 2§ (9g) 81
VN ¥N VN ¥N VN VN VN vN VN VN VN W 82 (se) 11
VN VN VN My My ad 9 + 8  9ET  t£9 N 2 #e) ot
96| Jo 11sodep
eluadodne| pue Jejnowo |Benul
eluedorfooquiolyl  ¥N PIM NLY INT a.s aH 0719 + 95§ S 98iT 4  6€ (€2) st
VN VN vN VN VN - VN ¥N L9 9¢ ¥N 4 2 (€) v1
M|
uixolopue peeA|g VN VN VN art< aH 50 + 22l vOT 26 N 6g (ce)et
ldpsbuojold €8 VN INT INT aH snoewnN  |ByS6 28 TET T W TS (or) et
VN vz N1V N2 NZ - VN VN 16 81 ¥169 W €V (Te)TT
VN VN NLY INE>Ssseo oML INE> aH ¥N VN 69T TET 68l W oro0g (21)pOT
VN VN VN Ne>seseooml  INE> aH VN vN L6 67 00 W or0e (¢r)o0T
VN WN VN ING63Se080UO  NE> aH VN VN €YT €0T 088 W orog (2r)aor
21a VN VN INT Wz aH snoJswnN ++ 6€T 88 €e8 W zg (eT)eot
VN VN VN aos azz  ddusuyr aH -0 —/+ 2T 8T /.01 4 gp w2)6
snuydeu enise
VN VN ‘NOdIN ‘NLY VN VN VN vN VN VN VN WN 4 01 (o) as
VN VN NOd N vN VN VN vN VN VN ¥N VN 4 8 (0g)es
VN 8e WN INE NE ad 018 ++ ZTT 8.9 08¥’T W o€ 62) 2
uono.eyul
[e1pJeaopuagns Jo
paIp ewoo Jledey
Sniedeyeuiwingd  WN NLVY VN VN aH VN VN 60T 22T 08/ N V€ o9
VN VN VN VN VN dd VN VN VN VN 4 T2 (92) s
VN VN NSO N PIIA alt a9y aH o ++ 6TT 85 0652 W 0¢ 2y
VN VN NLV MG ML - ¥N ++ €YT v'€ 28 W 9% (82) ¢
SUOS|NAUOD eRUSD  WN VN INOT INT aH snoJjewnN ++ 89T T6 0002< W 8¢ 6)2
¥N 0¢ VN VN VN aH ¥N VN GZ8 8¢ O00TTISY 4 S8 (T)ot
paia 86 2 N1V VN VN aH VN VN 228 90G 0981SY W  6F (Tat
VN ve 2 VN VN VN aH VN VN I< ST'E 0961SVY 4 € (Ter
uoeaIdwo) eNaulLN fsdoiq puay Alonodel AnoRI  ssARIQ 4dH/0g9d elnulpold o) g 11v XS aby (9ousseel)
47 4 auln ased

sainyea) eaibojoyred-ooulo pue alydeiboweQq
TalgeL

759



WazadhL VN VN INE NE aH VN VN T 0T 6299 N 8¢ €1 e
VN 128 VN M2 MZ - - PIIA 8%y GOT 08T W 92 (tv) ee
VN 0S VN aov % aH 8-S aoei] €2l G65 60T N 92 (ov) ze
VN 99 NLY My MS aH VN agel | ST 86 8z N 0E (1) 1E
1520 OgY
‘+€ 'S1ISe0
VN VN NLV MS M2 - ejnuelf ‘T |p/Bwog IT 9§ 00Tz 4 /g (68) 0
VN VN [euwloN VN VN aH VN VN VYN VN VN N &€ (8T) 62
shuydeu ISR
‘uonsodep
bro pue 96| ‘NG|
‘vB| ‘voieseyijoid
VN e leiBuess W\ VN - €2 ++ 28 6¢ o00Ov< 4 SE (c2) sz
Aouapiynsul
feus. s sed syisodap
‘Idpsbuojod  WN €D WOBIyIm NOdIN as L\ - a%el | fepfoisz zs ST o0 W €€ (C)pr
S1S0409U fejngni
pliw pue siydsu
VN €<vNed fennseu! pliN a9 ME ad - fepowpgs €T G2 1S W 0g (8€) 09z
VN e<vNed VN as aot - - RepPwioos 69 TOT 02 4 TF (8e) a9z
VN €<vNed VN av M2 aH - - v'8 G9CT P0G 4 9 (se)e9z
wnipyide
sniuoyed Jejngny Jo sabueyd aH
oo3jopaid  wN aAlRRUsba(Q VN VN ueyr 4aH ¥N VN /€,  vee CevZ N 6§ (1) se
snLydeu
s pue btd
pue 0| Jo 1sodep
VN VYN Renuelb yim NOdIN INT INT aH -0 + Zel €TIT  8Se I (T2) vz
VN VN VN VN VN dd VN VN VYN VN VN N 8e (s2) ez
uaBou gy
Jo uonisodap
1d pabuojoid pue Jejnswo |Benul
pre|dad pere g SS UHM NLY VN VN aH VN + + 0¢€ gczce W oy (T ez
BIW_YdS|
renpwolh
VN VN anJe pue N1V VN . aH +T +HH+ g8 28 osor 4 o (e) T2
uoeaIdwo) eNaulLN fsdoiq puey Alonodel ABno®I1  ssARIQ 4dH/0g9d  elnulpold i'e) g 11v XS oaby (9oussepl)
47 44 auln ase)d
(penunuoD)
TalqeL

760



SN}l pw sajece P =N ‘1onpoid uoepelBop ulqli=dad swn

uiquioJyiold= | 4 ‘uoire|nBeod fejnaseseiul pRTRUILBSSIP=)) | ‘@INZI8s JIUO[D-01U0] pazifelousb =719 ‘silydauo|newo|b aAiree i joidoueiquiBll= NS N ‘SIS0438U fengnl

8INJe=N_LY ‘WNIpos JO UOHRI0X8 UonJely=YN8 ‘Syiuow=\ ‘syem=\ ‘shep=Q ‘ssameydewse|d=dd ‘ssAeip esuoied=ad ‘uoien|ieipowsy=4aH ‘SsAripowsy=aH
‘9|qe AR 10U= N ‘AIBA0JIDI U0 IDUNY JBAI|=AIBA0DBI 47 ‘ABA0JIDI UoIDUN) euRl=AlBN0231 4Y ‘pR1) Jemod-ybiy Jod s|pd poo|q pal=ddH/DgY SuoirIeIqqy

9Sed INO «
+£D ‘B ‘ssoL s
joleLe pue
SB0B [0S0 |NBWOoD
‘snuydeu
enIse|
‘uoeeueial
VN 88 YIIMSS0108U L2 |ngn L aH AT - ¥6'8T €8 066 N 98 *6€
VN VN VN VN VN - VN VN VN VN VN VN VN (#¥) ase
VN VN N1V VN VN aH VN VN VN VWN VN VN VN () ege
>ooys 211des Jo
paIp ‘snipkeolied VN ¥N ¥N VN VN WN VN VN WN VN W 22 (8) /¢
NLY pue
VN VN snuydsu ennse| VN VN aH VN VN 66€ VN VN VN VN (ev) 9
(esemsIp
s Buiysn)
jo AIOSIH)YN VN VN INT NT - VN VN VN VN VN 4 € (ev) s

761



P.-C.Fan et al.

762
Table 2
Clinical characteristics
Age 7-77 years
Maleifemale 31:14 (3 not mentioned)
ALT (U/L) 259-6629
Total bilirubin (mg/dl) 15595
Creatinine (mg/dl) 3.99-21

UNa (meg/L)

24-98 (2—34, 2—98)*

*Two cases with initiadd UNa 2, then increased up to 34

and 98, respectively.

Abbreviation: UNa = spot urine sodium concentration.

Table3
Kidney biopsy (23 out of 48)

ATN 11
MPGN

Interstitial nephritis

Interstitial nephritis+tATN
Interstitial nephritis+ MPGN
ATN+MPGN +interstitial nephritis
Normal

NEFPEFPWNW

Abbreviations: ATN = acute tubular necross,
MPGN = membranoproliferative glomerulonephritis.

Table4
Renal replacement therapy
HD 27
PP 2
HD then PP 1
HDF then HD 1
PD 3
No renal replacement therapy 10
Not mentioned 4

Abbreviations: HD = hemodiaysis, HDF = hemodia-
filtration, PD = peritoned dialysis, PP = plasmapheresis.

Table5

Outcome
Death* 4
Permanent renal insufficiency 1 (MPGN)
GTC 1
DIC or prolonged PT 4
Type2 DM 1
Pneumococcal peritonitis 1

*Four cases died of (1) E.coli peritonitis, (2) pericarditis

with septic shock, (3) fulminant hepatitis, hepatic coma,
subendocardial infarction, and (4) unknown, respectively.

Abbreviations: GTC = generalized tonic-clonic seizure,

DIC = disseminated intravascular coagulation, PT = pro-
thrombin time, DM = diabetes mellitus.

which can compromise effective rena perfusion. How-
ever, except for Wilkinson's cases with low UNa, most
patients have high UNawithout hypotension or other signs
of volume depletion.[Y) Therefore, pre-renal factors do not
seem to be a good explanation. Second, hyperbilirubine-
mia secondary to hepatic dysfunction is believed to cause
systemic vascular resistance reduction, predisposing renal
vasoconstriction, and left ventricular contractility impair-
ment, all of which in turn can compromise effective renal
blood flow.[*! On the other hand, elevated bile salt levels
secondary to hepatic dysfunction cause direct renal tubular
injury by non-specific detergent effects.[*®! To support the
hypothesis of hyperbilirubinemia and bile salts inducing
acute rend failure, most cases have a paralle relationship
between elevated bilirubin and creatinine, except for Lin's
case.™ In addition, some cases have low levels of bilirubin.
Therefore, hyperbilirubinemia may not fully explain the
mechanism. Third, kidney biopsies in two cases showed
normal findings, implicating the possibility of hepatorenal
syndrome.’*18 However, except for one case[* amost all
cases have non-fulminant hepatitis without hepatic failure,
and most cases have high UNa. Therefore, the hypothesis
of hepatorenal syndrome is not favored. It is possible that
the normal kidney biopsy results may be false-negative
due to there being un-sampled focal lesions or technical
limitations. Fourth, immune complex mediated renal
injury has been postulated. In 1978, Mathiesen et al.
injected hepatitis A antigen isolated from acutely infected
patients into marmosets intravenously, and the deposition
of hepatitis A antigens at glomeruli basement membranes
was detected in one of the eight marmosets.[*¥ In 1981,
Morita et al. produced proliferative glomerulonephritis and
renal vasculitis in seven of eight marmosets by intravenous
inoculation of hepatitis A virus from acutely infected
patients!®  Immunofluorescence microscopy revealed
mesangial deposits of 1gG and IgM and capillary loop
deposits of IgA and C3, athough there was no antigen iden-
tified. In some of the reported cases, kidney biopsies have
revealed various immune complex deposition, including
IgG, 1gA, IgM, C3, and Clq.[5%%-23 This evidence suggests
an important role of immune complexes. Fifth, endotox-
inemia secondary to hepatic Kupffer cell dysfunction has
been proposed to cause systemic vasodilatation, renal vas-
ocongtriction, and release of cytokines, including some
vasoactive mediators, which in turn compromise effective
renal perfusion.l*®l On the other hand, endotoxinemia also
induces platelet aggregation and release of nitrite oxide,
with resultant intrarenal thrombosis and disseminated
intravascular coagulation.[*® In some cases, the endotoxin
levels and anti-endotoxin antibody titers were elevated.
Elevated FDP levels, prolonged PT, and intraglomerular
deposition of fibrinogen were observed in Kamura's
case™ In Watanabe's case, renal function did not
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respond to hemodialysis, but improved dramatically after
plasmapheresis.!? In Suga and Corpechot’s cases, the
renal function also recovered after plasmapheresis.
These cases implicate the possible role of immune com-
plexes or endotoxinemia.[’>% Sixth, like hepatitis B
and C, adirect cytopathic effect of hepatitis A virus has
been postulated.?”]

In our case, the high UNa and lack of clinica evi-
dence of dehydration precluded pre-renal azotemia. The
high UNa and non-fulminant course a so excluded hepato-
renal syndrome. Because renal function improved parallel
to liver function, the role of hyperbilirubinemia cannot be
excluded. The presence of serum circulating 19G, IgM,
and IgA and rena deposition of IgM and C3 strongly
implicates the role of immune complexes. Unfortunately,
we did not have the clinical tools to detect the presence of
hepatitis A antigen in the kidneys.

The pathogenesis of hepatitis A related acute rena
failure needs further studies, and may be multifactorial.
The variability of nephropathies may be associated with
host immune response differences and host genetic
factors.

CONCLUSION

In conclusion, as is already known with hepatitis B
and C, hepatitis A is potentialy associated with various
extrahepatic renal manifestations. A high suspicion of
viral hepatitis, including acute hepatitis A, should arise
when a patient presents with concomitant acute hepatitis
and rena failure. The prognosis is mostly favorable,
though not absolutely so. Further studies are needed to
clarify the pathogenesis.
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