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Case report/Kazuistyka

Visceral varicella-zoster virus (VZV) infection as an
underestimated differential diagnosis of acute
abdomen in a patient after allogeneic hematopoietic
stem cell transplantation

Półpasiec trzewny u pacjenta po allogenicznym przeszczepie
komórek hematopoetycznych szpiku – nieuwzględniana
przyczyna w diagnostyce różnicowej ostrego brzucha
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a b s t r a c t

We report a case of 18-year-old male patient who 5.5 months after allogeneic hemato-

poietic stem cell transplant (HSCT) developed severe abdominal pain not responding to

high dose of opioids. The pain was accompanied by gradually increasing activity of liver

enzymes and bilirubin concentration. The patient had a history of acute GVHD and was

on steroid taper. Importantly, he was also temporarily off standard acyclovir prophylaxis.

Provisional diagnosis of acute cholecystitis was made, however, cholecystectomy did not

improve patient's condition. Clinical picture of severe abdominal pain without clear sur-

gical cause, resistant to high doses of opiates with increasing activity of liver enzymes

was highly suspicious of visceral varicella zoster virus (VZV) reactivation. Immediate

introduction of intravenous acyclovir led to full recovery and complete resolution of

abdominal pain. We conclude that reactivation of latent VZV with absent or delayed

occurrence of characteristic skin vesicles may still pose a diagnostic challenge resulting

in delay of the proper diagnosis and start of life saving antiviral treatment. Severe intrac-

table pain in HSCT recipients with increasing activity of liver enzymes should evoke high
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Słowa kluczowe:
� przeszczep komórek hematopoe-

tycznych szpiku
� półpasiec trzewny
� zapalenie pęcherzyka żółciowego
� ostry brzuch
� choroba przeszczep-przeciwko-

gospodarzowi
� profilaktyka acyklowirem

index of suspicion of the possible disseminated VZV and impose start of empirical treat-

ment with high dose acyclovir.

© 2017 Polskie Towarzystwo Hematologów i Transfuzjologów, Instytut Hematologii i

Transfuzjologii. Published by Elsevier Sp. z o.o. All rights reserved.
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Introduction

Primary varicella-zoster virus (VZV) infection causes vari-
cella (chickenpox). VZV remains latent in dorsal root ganglia
after recovery from acute illness. Zoster also known as
shingles results from the reactivation of dormant VZV,
which in immunocompetent individuals commonly begins
with classical skin manifestation localized within
a dermatomal region with potential subsequent cutaneous
spread. VZV reactivation might be promoted by aging, stress
and prolonged, deep immunosuppression that occurs in
hematopoietic stem cell transplant (HSCT) recipients [1].
Among these patients several specific factors facilitate VZV
reactivation such as total body irradiation (TBI) in the
pretransplant conditioning [2–5] or presence of active graft
versus host disease (GVHD) especially requiring treatment
with high doses of corticosteroids [3, 6–13].

The most severe and life threatening complication of
VZV reactivation in HSCT recipients with high morbidity
and mortality rates, is an internal organs involvement
which may precede or occur without any cutaneous erup-
tions [2, 14, 15]. Lack of typical skin rash with blisters may
delay the proper diagnosis and thus might be life threaten-
ing. Here we report a case of 18-year-old male patient, who
5.5 months after allogeneic HSCT for B-cell acute lympho-
blastic leukemia developed visceral VZV reactivation with-
out any preceding skin lesions.

Case report

An 18-year-old male after unrelated allogeneic HSCT (day
+172) with late onset GVHD involving skin and liver was
admitted in March 2008 to the Department of Pediatrics,
Hematology and Oncology at University Medical Center in
Gdansk (not a transplant center) with a sudden 1-day
history of severe progressive abdominal pain. The day
before admission patient underwent regular control check-
up and was discharged without any remarkable symptoms
or complaints. Upon admission, patient was afebrile anic-
teric, had normal vital signs and complained of severe
crampy pain in the epigastric/right hypochondriac region
with a positive Murphy sign. The pain was localized, with-
out any radiation, periodically excruciating and no stimuli
exacerbated nor alleviated the pain. On palpation there was
no rigidity or rebound tenderness, vivid peristalsis was
audible, stools were normal, no hepatosplenomegaly was
noted. Additionally characteristic GVHD skin and mucosa
lesions (stage 1) were present, however, without any skin
eruptions. Laboratory tests revealed mild lymphocytopenia
(0.81 G/l), with normal neutrophil (4.29 G/l) and monocytes
(0.21 G/l) counts, thrombocytopenia (40 G/l) and mild anemia
(hemoglobin of 114 g/l) with increased activity (200 IU/l) of
gamma-glutamyl transpeptidase (GGTP; normal ranges (NR):
8–61 IU/l) and alanine aminotransferase (83 IU/l) (ALT, NR: 0–
55 IU/l). Aspartate aminotransferase (AST), alkaline phos-
phatase (ALP), lactate dehydrogenase (LDH) activity were
normal. Serum and urine amylase levels, serum bilirubin,
creatinine, electrolytes, glucose and clotting screen
remained within normal ranges. Mild elevation of C-reactive
protein (CRP) 7.9 mg/l was noted. Early cytomegalovirus
(CMV) antigen was absent; serology viral investigations for
hepatitis B and C were negative. The results of directly
performed abdominal ultrasound and plain film were unre-
markable as well as computed tomography of the abdomen.
Gastroscopy revealed mild mucosal inflammation without
ulceration.

The patient was transplanted from matched unrelated
donor for relapsed acute B-cell lymphoblastic leukemia. The
patient VZV serostatus was positive – varicella at the age of
4. Conditioning regimen included total body irradiation
combined with etoposide, anti-thymocyte globulin with
standard methotrexate and cyclosporine GVHD prophylaxis.
Post transplant course was complicated by mild cutaneous
GVHD (stage 1, day +43) and late hepatic (stage 2, day +133)
GVHD that required oral methylprednisolone (1 mg/kg/d).
The patient responded to high dose of steroids – gradual
decrease of bilirubin concentration and activity of hepatic
enzymes was observed that allowed start of standard
steroids taper. Standard prophylactic post-transplant oral
acyclovir was suspended temporarily at that time (approxi-
mately 6 weeks before acute onset of abdominal symptoms)
due to suspected renal and hepatic toxicities of concomitant
medications.

The clinical picture was unclear therefore conservative
palliative therapy with broad-spectrum antibiotics, intrave-
nous fluids and intensive pain relief medications (opioids)
was initiated. The patient did not improve. Repeated ultra-
sound of the abdomen on the fourth day of hospitalization
showed broaden common bile duct of 7–10 mm diameter and
hyperechogenic gallstone of 6–7 mm diameter at the border
of the gallbladder neck and cystic duct with enhancement of
intrahepatic bile ducts. Ultrasound findings were indicative
for calculus cholecystitis. Therefore endoscopic retrograde
cholangiopancreatography was performed and revealed mild
distension of the cystic duct without visible gallstones.
Subsequent abdominal ultrasound of the abdomen was
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performed that showed broaden common bile duct of 9 mm,
gallbladder with irregular thickening of the wall up to 13 mm
and 2 gallstones of 9 and 6.5 mm diameter probably in cystic
or common hepatic duct. At the same time CRP increased up
to 102 mg/l, GGTP 643 IU/l, ALP 155 IU/l, total bilirubin 1.8 mg/
dl (direct 1.2 mg/dl), ALT 358 IU/l, AST 286 IU/l, serum and
urine amylase levels remained within normal ranges. Due to
the deterioration of patient general condition and increasing
severity of abdominal pain that required continuous opiates
infusion, emergency open cholecystectomy was performed in
suspicion of cholecystitis. At the surgical examination
macroscopically acalculous, inflamed gallbladder was found
with infiltration of hepatoduodenal ligament and dilatation
of cystic duct up to 8 mm without gallstones. Histopatologi-
cal examination was consistent with cholecystitis chronica
activa fibrosa; no viral inclusions were found.

The following day after surgery – 8 days after admission,
skin rash appeared at the trunk and epigastric region with
gradual generalized spread over the upper part of the body.
Consulted by telephone primary pediatric transplant center
suggested flare of GVHD and recommended to increase
methyloprednisolone dose up to 2 mg/kg/d. Since the clinical
picture was not completely consistent with GVHD exacerba-
tion (intractable, excruciating with fast onset abdominal pain
without any other concomitant GVHD symptoms is not
a characteristic feature at the start of GVHD flare) a second
opinion was asked from a local adult transplant specialist for
whom the sequel of clinical symptoms was rather character-
istic for visceral VZV reactivation than GVHD flare. Hence,
immediate intravenous acyclovir therapy was added: 500 mg/
m2 every 8 h along with human varicella-zoster immunoglo-
bulin administration. Next day after the start of antiviral
therapy typical herpetic cutaneous vesicles appeared that
indirectly confirmed VZV reactivation with preceding visceral
involvement. Before acyclovir treatment hepatic enzymes
reached the highest activity: GGTP 2184 IU/l, ALT 686 IU/l,
AST 670 IU/l, while bilirubin level increased to 5.2 mg/dl;
serum and urine amylase levels remained within normal
ranges. Over the next days of acyclovir treatment activity of
hepatic enzymes started to decline. However, the patient
developed bilateral pneumonia with hypoxemia that was
probably VZV related. Early CMV antigen was repeatedly
absent although PCR testing for CMV was not available at
our center at that time. In addition the patient was on
continuous trimethoprim/sulfamethoxazole prophylaxis
therefore P. Jiroveci pneumonia was less likely. Fortunately
within four next days of acyclovir treatment and after the
patient's general condition improved, hypoxemia and
abdominal pain resolved, skin lesions started to heal. After
more than two weeks patient was switched to oral acyclovir
and continued it without VZV relapse for the next twelve
months. The patient is alive and in good condition, off
immunosuppression at the time of manuscript preparation.

Discussion

Before introduction of routine antiviral prophylaxis post
HSCT, VZV reinfection occurred in almost 50% of seroposi-
tive adult recipients [7, 16, 17]. Similarly, the incidence of
herpes zoster in VZV seropositive children following allo-
and auto-HSCT was reported within the range of 23–67%
[18–23]. In the era of posttransplant antiviral prophylaxis,
VZV reactivation still occurs although at the significantly
lower rates between 2.6% and 30% in the first year and 5%
thereafter; VZV visceral reactivation without skin involve-
ment in HSCT recipients is even less common [10, 24, 25].

VZV reactivation can present as localized zoster (shin-
gles), or may cause end organ disease such as hepatic
failure that might be fulminant and fatal [26], pneumonitis
[27, 28] and pancreatitis [29, 30]. It may also cause gastric
ulcers [31], intestine necrosis [32], paralytic ileus – Olgivie's
syndrome [33], ulcerative oesophagitis, gastritis and duode-
nitis [34], acute glomerulonephritis [11, 12], disseminated
intravascular coagulation [12, 26], urinary retention from
sacral nerves VZV [35], meningoencephalitis [28, 36, 37]. VZV
reactivation may start with visceral presentation, as in our
case without preceding characteristic vesicular skin changes
which causes considerable diagnostic difficulties [3, 6, 12, 15,
20, 26, 30, 38–41]. In immunocompromised patients it can be
fulminant and fatal and the proper diagnosis might be made
post mortem [6, 12, 26, 38–41].

The clinical picture of visceral VZV reactivation is rather
characteristic. It usually presents as gradually but shortly
developing severe abdominally localized pain in the upper
right hypochondriac region indicating a need for surgical
intervention and requiring opioids for treatment. The pain
is mainly of neuropathic nature due to VZV-neuritis. There-
fore may be responsive to antineuropathic agents but less
likely to opioid therapy. If response to antineuropathic
treatment is observed it might be helpful diagnostically as
suggested by some reports [34, 38, 40, 42, 43].

Other less specific symptoms such as vomiting, nausea
and diarrhea often accompany abdominal tenderness [3, 6,
27, 39]. In a group of 600 immunocompromised children, 31
developed varicella and almost 50% (15/31) of them had
visceral involvement (hepatitis, pneumonitis), 11/15 had
severe abdominal pain requiring opioids [44]. Our patient
also developed bilateral pneumonia that was likely caused
by VZV spread. Skin lesions may never appear or appear
delayed. The delay from the first visceral symptoms to the
vesicular rash occurrence may take 1–10 days in about 50%
of patients [6, 14, 28–30, 34, 39]. In our patient it took 8 days.
Spanish authors conclude their report of 4 cases of dissemi-
nated VZV that an abdominal severe pain of unknown
origin in HSCT recipients should always be regarded as
a possible prodromal phase of a disseminated VZV infection
[39].

In addition to the pain the second characteristic feature
of visceral VZV reactivation is increasing activity of liver
enzymes: transaminases (ALT, AST) and GGTP that is
accompanied by gradual rise in concentration of bilirubin.
Other laboratory findings include increase of pancreatic
enzymes activity. In our case the laboratory abnormalities
in liver enzymes, although mild, concerned initially ALT and
GGTP and later also AST and ALP activity. Pancreatic
enzymes in our patient remained within normal ranges.

According to Doki et al. [6] visceral VZV infection could
be established through histological examination of internal
organ or viral culture made from it. At present, definite
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diagnosis of visceral VZV reactivation in HSCT recipients
could be made using PCR to detect VZV DNA in peripheral
blood [15, 38, 45]. Unfortunately, at the time of hospitaliza-
tion of our patient it was not available at our center (year
2008).

Difficulties in a proper diagnosis of visceral VZV reactiva-
tion without skin lesions may, as in our case, lead to
unnecessary surgical interventions [29, 38, 40, 46]. In the
absence of cutaneous manifestations, occasionally, laparot-
omy may help to establish correct diagnosis by revealing
hemorrhagic spots on the internal organs [32, 38] or viral
herpes inclusions at microscopic assessment of the affected
tissues [40]. Unfortunately in our patient, the histopatholo-
gical examination of inflamed gallbladder did not find
pathognomonic viral inclusions.

In our patient cholecystitis was an initial provisional
diagnosis. There are few similar reports of HSCT recipients
with such provisional diagnosis who underwent surgical
intervention and were finally diagnosed with visceral VZV
[14, 26, 27, 40]. Severe abdominal pain with unsatisfactory
response to opioids was a dominant clinical feature in all
cases. Acute cholecystitis among adult HSCT recipients up
to 100 days after transplantation, despite the etiology is
a rare event – it has been reported in about 1–5% of patients
[47, 48]. Interestingly, cholelithiasis was recognized through
ultrasound examination in 8.5% (20) of 235 pediatric HSCT
patients, in which three had symptoms of acute cholecysti-
tis [49]. David et al. [27] in the group of 10 HSCT recipients
with visceral VZV reported 6 patients in whom abdomen
ultrasound disclosed biliary sludge in around 70%, solitary
gallstone in 20% and 20% had biliary tract dilatation, no
surgical interventions were undertaken. Additionally, com-
puted tomography of the abdomen was done in 6 of these
10 patients which results were irrelevant as it was in our
case.

Difficulties in the diagnostics led also to the suspicion of
hepatic GVHD exacerbation in our patient. The increase in
activity of liver enzymes and rise of bilirubin concentration
could be consistent with this diagnosis, however, severe
acute pain that occurred from the very beginning rather not.
The decision to increase the dose of methyloprednisolone
could have fatal outcome in a patient with active VZV
replication, as it is emphasized by other authors [27, 50].

The most important factor contributing to the reactiva-
tion of VZV in our case was discontinuation of acyclovir
Table I – VZV prophylaxis depends on the VZV serostatus of H

VZV recipient serostatus Start of prophylaxis 

Allogeneic recipients
Positive, not vaccine induced Start of conditioning 

Positive, vaccine induced Start of conditioning 

Negative None 

Autologous recipients
Positive, not vaccine induced Start of conditioning 

Positive, vaccine induced Start of conditioning 

Negative None 

N/A, not applicable.
prophylaxis at the time of the diagnosis of hepatic GVHD
(day +133 post HSCT). This emphasizes the importance of
current guidelines that recommend acyclovir (or valacyclo-
vir) prophylaxis for the period of 1 year or even longer in
the presence of immunosuppressive therapy and GVHD [10,
24, 51, 52]. Still, despite oral acyclovir prophylaxis, in
a recent 2-year multicenter nationwide study within all
recorded viral infections in allo-HSCT pediatric patients VZV
stands for 2.6% [25]. The reactivation of VZV most com-
monly occurs 3–12 months after transplantation, but may
reactivate considerably later which has to be kept in mind
especially when acyclovir prophylaxis is stopped [2].

VZV IgG status documentation before transplantation is
recommended for all HSCT recipients, since recommenda-
tion on the length of acyclovir treatment post transplant
depends on the VZV serostatus of the recipient (Table I) [10,
24]. VZV seronegative patients are at high risk for serious
complications resulting from primary infection as well, and
thus exposure should be prevented if at all possible.
Although after bone marrow transplantation VZV infections
are commonly reactivation of latent virus, primary infec-
tions occur as well and there have been reports of newly
acquired varicella infections in VZV seropositive patients
[53, 54]. Therefore eliminating or limiting the exposure of all
HSCT recipients to varicella is recommended. For instance
any child without a history of chickenpox who will be in
direct contact with HSCT recipients should be vaccinated
against VZV. If it develops varicella infection (chickenpox), it
is recommended to treat the child with antivirals to reduce
the period of contagion and the severity of potential
exposure to the HSCT patient. The lesson from our case is
that even temporary suspension of acyclovir may have fatal
consequences for the patient and careful adherence to the
anti-infective prophylaxis guidelines post HSCT should be
kept. It is also necessary to continuously reevaluate indica-
tions for anti-infective prophylaxis in HSCT recipients and
reintroduce beyond recommended time if needed in
selected cases.

In summary, HSCT recipients with undetermined severe
abdominal pain pose significant diagnostic and therapeutic
challenge. Visceral VZV must be included as possible
diagnosis, irrespective of acyclovir prophylaxis. Abdominal
pain without clear surgical cause, resistant to high doses of
opioids together with increasing activity of liver enzymes
should alert physicians taking care of HSCT recipients of
SCT recipient

Discontinuation of prophylaxis

Day +365 or 6 months after immunosuppression ends
Day +100
N/A

Day +365
Day +100
N/A
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rare but fatal, if not diagnosed on time, visceral VZV
reactivation.

Authors’ contributions/Wkład autorów

According to order.

Conflict of interest/Konflikt interesu

None declared.

Financial support/Finansowanie

None declared.

Ethics/Etyka

The work described in this article have been carried out in
accordance with The Code of Ethics of the World Medical
Association (Declaration of Helsinki) for experiments invol-
ving humans; EU Directive 2010/63/EU for animal experi-
ments; Uniform Requirements for manuscripts submitted to
Biomedical journals.

r e f e r e n c e s / p i �s m i e n n i c t w o

[1] Heininger U, Seward JF. Varicella. Lancet 2006;368:1365–
1376.

[2] Berman JN, Wang M, Berry W, Neuberg DS, Guinan EC.
Herpes zoster infection in the post-hematopoietic stem cell
transplant pediatric population may be preceded by
transaminitis: an institutional experience. Bone Marrow
Transplant 2006;37:73–80.

[3] Locksley RM, Flournoy N, Sullivan KM, Meyers JD. Infection
with varicella-zoster virus after marrow transplantation. J
Infect Dis 1985;152:1172–1181.

[4] Han CS, Miller W, Haake R, Weisdorf D. Varicella zoster
infection after bone marrow transplantation: incidence,
risk factors and complications. Bone Marrow Transplant
1994;13:277–283.

[5] Erard V, Guthrie K, Varley C, et al. One-year acyclovir
prophylaxis for preventing varicella-zoster virus disease
after hematopoietic cell transplantation: no evidence of
rebound varicella-zoster virus disease after drug
discontinuation. Blood 2007;110:3071–3077.

[6] Doki N, Miyawaki S, Tanaka M, et al. Visceral varicella
zoster virus infection after allogeneic stem cell
transplantation. Transpl Infect Dis 2013;15:314–318.

[7] Steer CB, Szer J, Sasadeusz J, et al. Varicella-zoster infection
after allogeneic bone marrow transplantation: incidence,
risk factors and prevention with low-dose aciclovir and
ganciclovir. Bone Marrow Transplant 2000;25:657–664.

[8] Hill G, Chauvenet AR, Lovato J, McLean TW. Recent steroid
therapy increases severity of varicella infections in children
with acute lymphoblastic leukemia. Pediatrics
2005;116:525–529.

[9] Dowell SF, Bresee JS. Severe varicella associated with
steroid use. Pediatrics 1993;92:223–228.
[10] Styczynski J, Reusser P, Einsele H, et al. Management of
HSV, VZV and EBV infections in patients with
hematological malignancies and after SCT: guidelines from
the Second European Conference on Infections in
Leukemia. Bone Marrow Transplant 2009;43:757–770.

[11] Os I, Ström EH, Stenehjem A, et al. Varicella infection in a
renal transplant recipient associated with abdominal pain,
hepatitis, and glomerulonephritis. Scand J Urol Nephrol
2001;35:330–333.

[12] Grant RM, Weitzman SS, Sherman Ch.G.. et al. Fulminant
disseminated varicella zoster virus infection without skin
involvement. J Clin Virol 2002;24:7–12.

[13] Pishvaian AC, Bahrain M, Lewis JH. Fatal varicella-zoster
hepatitis presenting with severe abdominal pain: a case
report and review of the literature. Dig Dis Sci 2006;51:
1221–1225.

[14] Stratman E. Visceral zoster as the presenting feature of
disseminated herpes zoster. J Am Acad Dermatol
2002;46:771–774.

[15] de Jong MD, Weel JF, Schuurman T, Wertheim-van Dillen
PM, Boom R. Quantitation of varicella-zoster virus DNA in
whole blood, plasma, and serum by PCR and
electrochemiluminescence. J Clin Microbiol 2000;38:
2568–2573.

[16] Atkinson K, Meyers JD, Storb R, Prentice RL, Thomas ED.
Varicella-zoster virus infection after marrow
transplantation for aplastic anemia or leukemia.
Transplantation 1980;29:47–50.

[17] Koc Y, Miller KB, Schenkein DP, et al. Varicella zoster virus
infections following allogeneic bone marrow
transplantation: frequency, risk factors, and clinical
outcome. Biol Blood Marrow Transplant 2000;6:44–49.

[18] Kawasaki H, Takayama J, Ohira M. Herpes zoster infection
after bone marrow transplantation in children. J Pediatr
1996;128:353–356.

[19] Leung TF, Chik KW, Li CK, et al. Incidence, risk factors and
outcome of varicella-zoster virus infection in children after
haematopoietic stem cell transplantation. Bone Marrow
Transplant 2000;25:167–172.

[20] Peritz DC, Duncan C, Kurek K, Perez-Atayde AR, Lehmann
LE. Visceral varicella zoster virus (VZV) after allogeneic
hematopoietic stem cell transplant (HSCT) in pediatric
patients with chronic graft-versus-host disease (cGVHD). J
Pediatr Hematol Off J Am Soc Pediatr Hematol 2008;30:
931–934.

[21] Nakayama H, Okamura J, Ohga S, et al. Herpes zoster in
children with bone marrow transplantation: report from a
single institution. Acta Paediatr Jpn 1995;37:302–307.

[22] Sauerbrei A, Prager J, Hengst U, Zintl F, Wutzler P. Varicella
vaccination in children after bone marrow transplantation.
Bone Marrow Transplant 1997;20:381–383.

[23] Wacker P, Hartmann O, Benhamou E, Salloum E, Lemerle J.
Varicella-zoster virus infections after autologous bone
marrow transplantation in children. Bone Marrow
Transplant 1989;4:191–194.

[24] Dukkipati SS, Velez AP, Yacoub AT, Greene J. Prophylaxis
for infections following allogeneic hematopoietic stem cell
transplantation. Infect Dis Clin Pract (Baltim Md) 2015;23:
7–12.

[25] Styczynski J, Czyzewski K, Wysocki M, et al. Increased risk
of infections and infection-related mortality in children
undergoing haematopoietic stem cell transplantation in
comparison to conventional anticancer therapy: a
multicentre nationwide study. Clin Microbiol Infect 2016;22:
179.e1–179.e10.

[26] Rogers SY, Irving W, Harris A, Russell NH. Visceral varicella
zoster infection after bone marrow transplantation without
skin involvement and the use of PCR for diagnosis. Bone
Marrow Transplant 1995;15:805–807.

http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0275
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0275
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0280
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0280
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0280
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0280
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0280
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0285
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0285
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0285
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0290
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0290
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0290
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0290
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0295
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0295
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0295
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0295
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0295
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0300
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0300
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0300
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0305
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0305
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0305
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0305
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0310
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0310
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0310
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0310
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0315
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0315
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0320
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0320
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0320
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0320
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0320
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0325
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0325
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0325
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0325
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0330
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0330
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0330
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0335
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0335
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0335
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0335
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0340
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0340
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0340
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0345
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0345
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0345
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0345
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0345
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0350
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0350
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0350
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0350
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0355
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0355
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0355
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0355
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0360
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0360
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0360
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0365
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0365
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0365
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0365
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0370
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0370
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0370
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0370
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0370
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0370
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0375
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0375
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0375
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0380
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0380
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0380
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0385
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0385
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0385
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0385
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0390
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0390
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0390
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0390
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0395
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0395
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0395
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0395
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0395
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0395
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0400
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0400
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0400
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0400


a c t a h a e m a t o l o g i c a p o l o n i c a 4 8 ( 2 0 1 7 ) 3 7 2 – 3 7 7 377
[27] David DS, Tegtmeier BR, O’Donnell MR, Paz IB, McCarty TM.
Visceral varicella-zoster after bone marrow
transplantation: report of a case series and review of the
literature. AM J Gastroenterol 1998;93:810–813.

[28] Balkis MM, Ghosn S, Sharara AI, Atweh SF, Kanj SS.
Disseminated varicella presenting as acute abdominal pain
nine days before the appearance of the rash. Int J Infect Dis
2009;13:93–95.

[29] Schiller GJ, Nimer SD, Gajewski JL, Golde DW. Abdominal
presentation of varicella-zoster infection in recipients of
allogeneic bone marrow transplantation. Bone Marrow
Transplant 1991;7:489–491.

[30] Kim SH, Haycox C. Primary disseminated varicella
presenting as an acute abdomen. Pediatr Dermatol
1999;16:208–210.

[31] Milligan KL, Jain AK, Garrett JS, Knutsen AP. Gastric ulcers
due to varicella-zoster reactivation. Pediatrics
2012;130:1377–1381.

[32] Sanz Moreno J, López-Rubio M, Calero-García MA, Ratia-
Jiménez T, Arranz-Caso A, Martínez-Martínez J. Acute
abdomen and intestinal necrosis produced by varicella-
zoster virus in an immunocompromised host. Clin Infect
Dis 1996;22:857–858.

[33] Nomdedéu JF, Nomdedéu J, Martino R, et al. Ogilvie's
syndrome from disseminated varicella-zoster infection and
infarcted celiac ganglia. J Clin Gastroenterol 1995;20:157–159.

[34] Leena M, Ville V, Veli-Jukka A. Visceral varicella zoster virus
infection after stem cell transplantation: a possible cause of
severe abdominal pain. Scand J Gastroenterol 2006;41:242–244.

[35] Schuchter LM, Wingard JR, Piantadosi S, Burns WH, Santos
GW, Saral R. Herpes zoster infection after autologous bone
marrow transplantation. Blood 1989;74:1424–1427.

[36] Lévêque N, Galambrun C, Najioullah F, Bleyzac N, Pages MP,
Bertrand Y. Two cases of varicella zoster virus meningitis
found in pediatric patients after bone marrow
transplantation despite valaciclovir prophylaxis and
without skin lesions. J Med Virol 2006;78:514–516.

[37] Fukuno K, Tomonari A, Takahashi S, et al. Varicella-zoster
virus encephalitis in a patient undergoing unrelated cord
blood transplantation for myelodysplastic syndrome-overt
leukemia. Int J Hematol 2006;84:79–82.

[38] Yagi T, Karasuno T, Hasegawa T, et al. Acute abdomen
without cutaneous signs of varicella zoster virus infection
as a late complication of allogeneic bone marrow
transplantation: importance of empiric therapy with
acyclovir. Bone Marrow Transplant 2000;25:1003–1005.

[39] Muñoz L, Balmaña J, Martino R, Sureda A, Rabella N, Brunet
S. Dolor abdominal como forma de presentación de
infección visceral por el virus varicela zoster en receptores
de trasplante de progenitores hematopoyéticos. Med Clin
(Barc) 1998;111:19–22.

[40] Stemmer SM, Kinsman K, Tellschow S, Jones RB. Fatal
noncutaneous visceral infection with varicella-zoster virus
in a patient with lymphoma after autologous bone marrow
transplantation. Clin Infect Dis 1993;16:497–499.
[41] Rowland BP, Wald ER, Mirro JR, et al. Progressive varicella
presenting with pain and minimal skin involvement in
children with acute lymphoblastic leukemia. J Clin Oncol
1995;13:1697–1703.

[42] Hyland JM, Butterworth J. Severe acute visceral pain from
varicella zoster virus. Anesth Analg 2003;97(4):1117–1118.

[43] Zawilinska B. Zoster in immunodeficiency patients
(Półpasiec u pacjentów w stanie immunosupresji).
Zakażenia 2007;1:97–100.

[44] Morgan ER, Smalley LA. Varicella in immunocompromised
children. Incidence of abdominal pain and organ
involvement. Am J Dis Child 1983;137:883–885.

[45] Rau R, Fitzhugh CD, Baird K, et al. Triad of severe abdominal
pain, inappropriate antidiuretic hormone secretion, and
disseminated varicella-zoster virus infection preceding
cutaneous manifestations after hematopoietic stem cell
transplantation: utility of PCR for early recognition and
therapy. Pediatr Infect Dis J 2008;27:265–268.

[46] O’Loughlin CJ, Karnam US, Barkin JS. Visceral varicella
zoster after bone marrow transplantation: an obscure cause
of an ‘acute abdomen’. Dig Dis Sci 2002;47:1962–1964.

[47] Bagley SJ, Sehgal AR, Gill S, et al. Acute cholecystitis is a
common complication after allogeneic stem cell
transplantation and is associated with the use of total
parenteral nutrition. Biol Blood Marrow Transplant
2015;21:768–771.

[48] Jardines LA, O’Donnell MR, Johnson DL, Terz JJ, Forman SJ.
Acalculous cholecystitis in bone marrow transplant
patients. Cancer 1993;71:354–358.

[49] Safford SD, Safford KM, Martin P, Rice H, Kurtzberg J,
Skinner MA. Management of cholelithiasis in pediatric
patients who undergo bone marrow transplantation.
J Pediatr Surg 2001;36:86–90.

[50] Perez-Oteyza J, Pascual C, Garcia-Larana J, Odriozola J,
Rocamora A, Navarro JL. Abdominal presentation of
varicella zoster infection after bone marrow
transplantation. Bone Marrow Transplant 1992;9(3):
217–220.

[51] Meyers JD, Wade JC, Shepp DH, Newton B. Acyclovir
treatment of varicella-zoster virus infection in the
compromised host. Transplantation 1984;37:571–574.

[52] Ullmann AJ, Schmidt-Hieber M, Bertz H, et al. Infectious
diseases in allogeneic haematopoietic stem cell
transplantation: prevention and prophylaxis strategy
guidelines 2016. Ann Hematol 2016;95:1435–1455.

[53] Weinstock DM, Boeckh M, Boulad F, et al. Postexposure
prophylaxis against varicella-zoster virus infection among
recipients of hematopoietic stem cell transplant:
unresolved issues. Infect Control Hosp Epidemiol
2004;25:603–608.

[54] Feldman S, Crout JD, Andrew ME. Incidence and natural
history of chemically defined varicella-zoster virus
hepatitis in children and adolescents. Scand J Infect Dis
1997;29:33–36.

http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0405
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0405
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0405
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0405
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0410
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0410
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0410
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0410
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0415
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0415
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0415
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0415
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0420
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0420
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0420
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0425
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0425
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0425
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0430
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0430
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0430
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0430
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0430
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0435
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0435
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0435
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0440
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0440
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0440
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0445
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0445
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0445
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0450
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0450
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0450
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0450
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0450
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0455
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0455
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0455
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0455
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0460
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0460
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0460
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0460
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0460
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0465
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0465
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0465
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0465
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0465
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0470
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0470
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0470
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0470
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0475
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0475
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0475
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0475
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0480
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0480
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0485
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0485
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0485
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0490
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0490
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0490
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0495
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0495
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0495
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0495
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0495
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0495
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0500
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0500
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0500
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0505
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0505
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0505
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0505
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0505
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0510
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0510
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0510
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0515
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0515
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0515
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0515
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0520
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0520
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0520
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0520
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0520
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0525
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0525
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0525
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0530
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0530
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0530
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0530
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0535
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0535
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0535
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0535
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0535
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0540
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0540
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0540
http://refhub.elsevier.com/S0001-5814(16)30074-3/sbref0540

	Visceral varicella-zoster virus (VZV) infection as an underestimated differential diagnosis of acute abdomen in a patient ...
	Introduction
	Case report
	Discussion
	Authors’ contributions/Wkład autorów
	Conflict of interest/Konflikt interesu
	Financial support/Finansowanie
	Ethics/Etyka
	References/Piśmiennictwo


