Ogata et al. Surgical Case Reports (2024) 10:94 SUI’giCEi' C ase Repo rts
https://doi.org/10.1186/540792-024-01899-6

®
Spontaneous clearance of serum HCV-RNA  «:

after splenectomy in a patient with HCV-related
liver cirrhosis and portal hypertension: a case
report

Toshiro Ogata' ®, Terufumi Sakai?, Sho Shibata?, Hiroki Kanno', Hiroyuki Nakane', Takeshi Aoyagi,
Kazuhiro Koikawa', Yoshihiko Sadakari', Gentaro Hirokata' and Masahiko Taniguchi'

Abstract

Background Spontaneous clearance of chronic hepatitis C virus (HCV) is rare in adults. A T-lymphocyte response
is thought to be involved in HCV-RNA clearance. Splenectomy reportedly has a beneficial effect on T cell immune
function in patients with cirrhosis. To the best of our knowledge, the present report is the first to describe
spontaneous clearance of serum HCV-RNA within 1 year after splenectomy in a patient with cirrhosis.

Case presentation A 55-year-old man with HCV cirrhosis was transferred to our institution with advanced
pancytopenia, splenomegaly, and gastric varices. He had a 1-year history of ascites, edema, and general fatigue. The
patient had a Child-Pugh score of 8 and serological type 1 HCV; the HCV-RNA level was 4.7 log IU/mL. Contrast-
enhanced computed tomography showed gastric varices and marked splenomegaly (estimated spleen volume
of 2175 mL). Esophagogastroduodenoscopy revealed enlarged gastric varices with no red color sign, and the varices
were larger than those 1 year prior. He was diagnosed with decompensated HCV-related liver cirrhosis and portal
hypertension. We considered direct-acting antiviral (DAA) therapy; however, DAA therapy was not approved

in Japan for patients with decompensated cirrhosis at that time. Hand-assisted laparoscopic splenectomy

was performed to improve the worsening portal hypertension. Further, we planned the initiation of DAA therapy
after surgery, when such therapy would become available. DAA therapy was approved 1 year after splenectomy.

At that time, we measured the HCV-RNA level before the initiation of DAA therapy; unexpectedly, however, serum
HCV-RNA was not detectable, and the virus continued to disappear during the following 4 years. His liver function
(total bilirubin, albumin, and prothrombin time) and pancytopenia improved during the 5 years postoperatively.
The serum aspartate and alanine aminotransferase levels normalized between 1 and 5 years postoperatively.
Esophagogastroduodenoscopy showed no change in the gastric varices during the 5 years after surgery. The patient
remained asymptomatic and continued to do well.

Conclusions We have presented a case of spontaneous clearance of HCV-RNA after splenectomy in a patient
with cirrhosis and portal hypertension. Splenectomy may be associated with disappearance of HCV-RNA based
on previous reports. More cases should be accumulated and evaluated.
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Background

Hepatitis C virus (HCV) spontaneously clears in 20%
to 40% of acute infections [1]. By contrast, spontaneous
clearance of serum HCV in patients with chronic infec-
tion is rare, with an incidence rate of 0.11 to 0.74 per 100
person-years [2, 3]. Spontaneous clearance of HCV-RNA
has also been reported after total gastrectomy [4], use
of minimal immunosuppressants and prednisolone in
patients with HCV reinfection after liver transplantation
[5], use of immune checkpoint inhibitors in the oncol-
ogy setting [6], and initiation of highly active antiretro-
viral therapy for human immunodeficiency virus (HIV)
coinfection [7]. A T-lymphocyte response is thought to
be involved in HCV-RNA clearance [3, 5, 6]. We encoun-
tered a case of HCV-related decompensated cirrhosis
in which HCV-RNA disappeared spontaneously after
splenectomy without antiviral treatment. Splenectomy
reportedly has a beneficial effect on T cell immune func-
tion in patients with cirrhosis [8—11]. The present report
describes the patient’s clinical course, changes in labora-
tory test results and imaging findings from approximately
1.5 years before surgery to 5 years postoperatively, and
discusses the effect of splenectomy in patients with cir-
rhosis and HCV infection based on previous reports.

Case presentation

A 55-year-old man was diagnosed with chronic
HCV infection at the age of 38 years, but did not
accept interferon therapy for chronic hepatitis C.
He was transferred to our institution with advanced
pancytopenia, splenomegaly, and gastric varices. He had
a 1-year history of ascites and general fatigue. Laboratory
tests revealed the following: white blood cell count, 950/
uL; red blood cell count, 304x10%*uL; hemoglobin,
10.6 g/dL; platelet count, 3.7 x 10%/uL; albumin, 3.2 g/dL;
total bilirubin, 2.5 mg/dL; and prothrombin time activity,
47.8%. Real-time polymerase chain reaction showed that
the HCV-RNA level was 4.7 log IU/mL. The virus was
serological type 1. Enhanced computed tomography
(CT) revealed marked splenomegaly, enlargement of
the splenic vein, gastric varices, and development of
collateral vessels from the left gastric vein to a gastro-
renal shunt (Fig. la, b). The spleen volume estimated
by preoperative three-dimensional CT was 2175 mL.
Esophagogastroduodenoscopy revealed gastric varices in
the fundus of the stomach; these varices were markedly
enlarged but white and showed no red color sign, and
they were larger than those 1 year prior. The patient
was diagnosed with decompensated HCV-related liver
cirrhosis and portal hypertension. His Child—Pugh score
was 8 (grade B). He was given ursodeoxycholic acid and
branched-chain amino acids as liver supportive therapy.
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Fig. 1 Contrast-enhanced CT before splenectomy. a An axial CT scan
showing marked splenomegaly (yellow arrow) and gastric varices (red
arrow). b A coronal CT scan showing an enlarged splenic vein (yellow
arrow) and development of collateral vessels from the left gastric vein
to a gastro-renal shunt (red arrow). CT computed tomography

The ascites almost disappeared with the diuretic therapy.
He also had type 2 diabetes mellitus and schizophrenia,
which were controlled by medication. He had no history
of alcohol consumption.

We initially considered direct-acting antiviral (DAA)
therapy. However, DAA therapy for patients with
decompensated cirrhosis was not approved in Japan
at that time. Because the patient had worsening portal
hypertension, we decided to perform hand-assisted
laparoscopic splenectomy to improve the portal
hypertension. Furthermore, we planned initiation of
DAA therapy after surgery, at which time DAA therapy
would be available. Informed consent was obtained from
the patient after giving an explanation of the treatment,
including the benefits and risks of splenectomy
[12, 13]. We then administered a pneumococcal
conjugate vaccination more than 2 weeks before the
operation. Hand-assisted laparoscopic splenectomy
with preoperative splenic artery balloon occlusion was
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performed because of marked splenomegaly [14]. The
operation time was 358 min, and the blood loss volume
was 55 mL. The patient was found to have a small abscess
around the pancreatic tail on postoperative day 12, which
was treated with antibiotics. The patient was discharged
on postoperative day 26. He had no postoperative
portal vein thrombosis. He was treated with warfarin
as a prophylactic anticoagulant to prevent portal vein
thrombosis until 10 months postoperatively.
Postoperative laboratory data showed increases in the
platelet count, white blood cell count, and hemoglobin
level and improvement in the pancytopenia for 5 years
after splenectomy (Fig. 2). In terms of liver function, the
patient’s total bilirubin, albumin, and prothrombin time
also improved for 5 years after splenectomy (Fig. 2). We
could not measure the prothrombin time at 6 months
postoperatively because warfarin was being administered
at that time. The serum aspartate aminotransferase and
alanine aminotransferase levels had decreased to normal
by 1 year postoperatively and were still within normal
limits 4 years later (Fig. 3a). DAA therapy was approved
for patients with decompensated cirrhosis at 1 year after
splenectomy. At that time, we measured the HCV-RNA
level before the initiation of DAA therapy; unexpectedly,
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Furthermore, continuous disappearance of virus was
observed during the subsequent 4 vyears (Fig. 3b).
Esophagogastroduodenoscopy at 1, 3, and 5 years after
surgery showed that the gastric varices had not changed
in form and did not show the red color sign. The patient
continued to do well for 5 years postoperatively.

Discussion

Spontaneous clearance of chronic HCV is rare, with a
reported incidence of 0.11 to 0.74 per 100 person-years
[2, 3]. Spontaneous disappearance of HCV-RNA is asso-
ciated with pregnancy [15], alcoholic hepatitis [16], hepa-
tocellular carcinoma [3], the IL28B genotype [17], human
leukocyte antigen-B27 [18], superinfection with hepati-
tis B virus [19], HIV coinfection [7], and surgical stress
[4]. A T-lymphocyte response is thought to be involved
in HCV-RNA clearance, but its mechanisms are not well
understood [3, 5, 6, 15]. Our patient did not have hepa-
titis B virus, HIV infection, malignant disease such as
hepatocellular carcinoma, alcohol-associated liver dis-
ease, or a history of ingesting health foods. He was not
given Stronger Neo-Minophagen C (Minophagen Phar-
maceutical Co., Tokyo, Japan) as liver supportive therapy
because he declined the injection.

however, serum HCV-RNA was not detectable.
4
. dL .
(> 107uL) Platelet (uL) White blood cell @ ) 8) Hemoglobin
307 700017 1
16 1
] 6000 1
25 141
201 5000 124
40001 104
15 |
30001 8
10 20001 %1
4 -
5 10001 2
0 6 12 18 24 30 36 42 48 54 60 0 6 12 18 24 30 36 42 48 54 60 070 6 12 18 24 30 36 42 48 54 60
Months after splenectomy Months after splenectomy Months after splenectomy
(mg/dL) (¢/dL) Albumi (%) Prothrombin time activity
3.04 Total bilirubin 5.0 umin 1007
2.51 4.0 8017
2.0
3.0 601
1.5
2.07 401
1.0
0.54 1.07 201
0 0

0 6 12 18 24 30 36 42 48 54 60
Months after splenectomy

0 6 12 18 24 30 36 42 48 54 60
Months after splenectomy

0 6 12 18 24 30 36 42 48 54 60
Months after splenectomy

Fig. 2 Changes in laboratory indices of liver function and blood cell counts after splenectomy. The platelet count, white blood cell count,
and hemoglobin value increased between 6 months and 5 years after surgery, and pancytopenia improved after splenectomy. Total bilirubin
and albumin improved between 6 months and 5 years postoperatively, and the prothrombin time increased between 12 months and 5 years

after surgery
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Fig. 3 Time course of serum AST, ALT, and HCV-RNA levels. a The serum AST and ALT levels had decreased to within normal limits by 1 year
postoperatively and remained within normal limits for a further 4 years. b Serum HCV-RNA was not detectable at 1 year after surgery,
and disappearance of the virus continued for a further 4 years. ALT alanine aminotransferase, AST aspartate aminotransferase, HCV hepatitis C virus

The only other report of spontaneous elimination of
HCV after splenectomy was by Sekiguchi et al. [20] in
2006. They indicated that splenectomy might diminish
or remit the virus burden in HCV-positive patients with
cirrhosis by increasing natural killer cell activity [20]. In
our patient, elimination of serum HCV occurred within
1 year after splenectomy. By contrast, Sekiguchi et al.
[20] reported eradication of serum HCV-RNA between
11 and 16 years after splenectomy, which was a longer
postoperative follow-up period. To the best of our
knowledge, our report is the first to describe spontaneous

clearance of serum HCV-RNA in the short term after
splenectomy. The patient’s low viral load may have been
associated with viral clearance soon after the operation in
our case [2]. Splenectomy in patients with cirrhosis has
produced concern over an elevated risk of infection, such
as overwhelming pneumococcal sepsis [21]. However,
several reports have described beneficial changes
in the immune status after splenectomy in patients
with cirrhosis [8-11]. According to some reports,
splenectomy in patients with cirrhosis might improve
their impaired immune status by increasing interferon
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gamma production and reducing programmed cell
death protein-1 (PD-1) expression in peripheral CD4*
T cells or CD8" T cells [8, 9]. The PD-1/programmed
cell death ligand 1 (PD-L1) pathway is upregulated in
chronic viral hepatitis, potentially attenuating the host’s
T cell-mediated or natural killer cell-mediated antiviral
immune response [6, 22]. Hashimoto et al. [8] showed
that patients with HCV-related liver cirrhosis had higher
levels of splenic CD4* T cells as well as PD-1-expressing
and PD-L1-expressing cells, and they suggested that the
spleen promotes T cell dysfunction through upregulation
of the PD-1/PD-L1 pathway. Splenectomy may restore
impaired T cell function and natural killer cell function
by blocking PD-1/PD-L1 signaling from the spleen [8,
9], which may result in increased interferon gamma
production from activated T cells and natural killer cells
[8-10, 22]. Our previous research also indicates that
splenectomy in patients with liver cirrhosis ameliorates
the impaired immune status by decreasing the numbers
of suppressive cells, such as regulatory T cells and
myeloid-derived suppressor cells, and increasing the
population and function of effector cells, such as CD8"
T cells and natural killer cells [10]. Considering the
findings described in the published literature [8—10], the
spontaneous clearance of HCV in our patient might have
been caused by a beneficial change in his immune status
after splenectomy.

DAA therapy achieved a sustained virological response
rate of >95% of patients with chronic hepatitis and com-
pensated cirrhosis in 2014 [23]. We considered DAA
therapy for our patient. However, we were unable to
administer this treatment because DAA therapy for
patients with decompensated cirrhosis was not approved
at that time (March 2018). Our patient had worsening
pancytopenia, splenomegaly, and gastric varices due to
severe portal hypertension. Therefore, we performed
hand-assisted laparoscopic splenectomy to improve
the portal hypertension. In Japan, DAA therapy was
approved for patients with HCV-related decompensated
cirrhosis in February 2019 [23], 1 year after our patient’s
splenectomy. We observed continuous disappearance of
serum HCV-RNA from 1 to 5 years after splenectomy.
Therefore, the patient no longer needed DAA therapy.

Liver function and pancytopenia improved during the
5 years after splenectomy in this study. In several pre-
vious studies, splenectomy was similarly effective in
improving liver function and pancytopenia in patients
with cirrhosis [12, 24, 25]. Achievement of a sustained
virologic response with DAA therapy has also been
reported to improve liver functional reserve in patients
with decompensated cirrhosis [26]. The improvement of
liver function in this study was suggested to be caused by
both splenectomy and elimination of HCV. We consider
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that the normalization of transaminase levels from 1 to
5 years after surgery was caused by elimination of HCV
[27] because no reports have described long-term liver
enzyme normalization by splenectomy in patients with
cirrhosis.

DAA agents should be the first-choice antiviral therapy
for patients with HCV-related decompensated cirrhosis
and portal hypertension. However, DAA therapy is not
a perfect treatment. We believe that our study is worthy
of reporting because it describes a phenomenon whereby
splenectomy may have a potential antiviral effect. As
a limitation of this case, HCV-RNA was not measured
until 12 months after splenectomy. Additionally, the
patient was not examined for /L28B genotype or human
leukocyte antigen-27 before the operation. Furthermore,
the influence of surgical stress due to splenectomy can-
not be ruled out.

Conclusions

Our findings in this case suggest that splenectomy may
contribute to elimination of HCV in patients with HCV-
positive cirrhosis and portal hypertension. Based on
previous reports, we speculate that splenectomy causes
beneficial changes in patients’ immune status and is asso-
ciated with disappearance of HCV-RNA. Further stud-
ies and evaluation of more patients are required to fully
understand this phenomenon.

Abbreviations
HCV Hepatitis C virus
DAA Direct-acting antiviral

HIV Human immunodeficiency virus
cT Computed tomography

PD-1 Programmed cell death protein-1
PD-L1T  Programmed cell death ligand 1
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