
ORIGINAL ARTICLE

HHV-6B is frequently found in the gastrointestinal tract
in kidney transplantation patients
Marko Lempinen,1 Leena Halme,2 Johanna Arola,3 Eero Honkanen,4 Kaija Salmela1 and
Irmeli Lautenschlager1,5

1 Department of Transplantation and Liver Surgery, and Transplant Unit Research Laboratory, Helsinki University Hospital, Helsinki, Finland

2 Department of Gastrointestinal Surgery and Transplant Unit Research Laboratory, Helsinki University Hospital, Helsinki, Finland

3 Department of Pathology, Helsinki University Hospital (HUSLAB) and University of Helsinki, Helsinki, Finland

4 Department of Medicine, University Hospital, Helsinki, Finland

5 Department of Virology, Helsinki University Hospital (HUSLAB) and University of Helsinki, Helsinki, Finland

Introduction

Human herpesvirus 6 (HHV-6) is a lymphotropic virus

that belongs to the b-herpesviruses, together with its close

relative cytomegalovirus (CMV). Although HHV-6 is

lymphothropic, it can infect other cells such as mono-

cytes, macrophages, endothelial cells and epithelial cells

[1]. The HHV-6 is a highly prevalent virus in the Human

population. Seroconversion mostly occurs before the age

of 2 years, and by adulthood, more than 95% of people

are seropositive [1]. The primary infection in childhood

may present either as exanthemasubitum or as nonspecific

infection, gastroenteritis or as diarrhoea and nausea [2].

As with the other herpesviruses, HHV-6 establishes

latency following primary infection and reactivates in

immunocompromised states. Two distinct types of HHV-

6 have been identified, A and B, with B being the cause

of exanthema subitum and the most common in trans-

plant recipients [3]. Immunosuppressive therapy after

transplantation makes the transplant recipient prone to a

broad array of viral pathogens. Cytomegalovirus remains

the single most important and most common viral gas-

trointestinal pathogen affecting organ transplant recipi-

ents. However, HHV-6 infection in immunosuppressed

patients may as well be life threatening as a result of a

severe end-organ disease such as pneumonitis, hepatitis,

encephalitis and severe aplasia [4–7]. In stem cell trans-

plant patients with gastrointestinal symptoms, HHV-6
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Summary

In immunosuppressed patients human herpesvirus 6 (HHV-6) reactivations are

common. The aim of the study was to determine to which extent HHV-6 can

be found in the gastrointestinal tract in kidney transplant recipients and in

patients on chronic dialysis. The HHV-6 and cytomegalovirus (CMV) examina-

tions were performed on gastro duodenal and colon biopsy specimens obtained

from 81 kidney transplant recipients and on 46 chronic dialysis patients. The

HHV-6 and CMV were demonstrated by immunohistochemistry detecting both

HHV-6A and HHV-6B, and CMV-specific antigens. The HHV-6B-positive

cells, were found in gastroduodenal biopsy specimens from 34% of the trans-

plant recipients and 28% of the patients on chronic dialysis, CMV-positive cells

were found in specimens from 53% of the transplant recipients and 28% of the

patients on chronic dialysis. The HHV-6B positive cells were found in the colo-

nic mucosa specimens from 36% of the transplant recipients and 22% of the

patients on chronic dialysis, CMV-positive cells were found in specimens from

36% of the transplant recipients and 17% of the patients on chronic dialysis.

The HHV-6B positive cells were found equally often in the gastroduodenal as

in the colorectal mucosa. The HHV-6B positive cells as well as CMV positive

cells were simultaneously found in every fifth of transplant recipients.
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DNA has been detected by PCR in gastroduodenal and

colorectal mucosa [8] and by in situ hybridization in large

bowel mucosa [9]. Occasional case reports have described

HHV-6 associated colitis in lung and renal transplant

recipients [10–12].

Our group has previously shown that HHV-6 positive

cells were frequently found in the gastroduodenal mucosa

of liver transplanted patients with dyspeptic symptoms

[13].

The aim of the present study was to determine in

which extent HHV-6 can be found in the gastrointestinal

tract (gastroduodenal and colorectal mucosa) in kidney

transplant recipients and patients on chronic dialysis

without immunosuppressive medication who underwent

endoscopy because of gastrointestinal symptoms.

Patients and methods

Study design

The HHV-6 examinations were performed on gastrointes-

tinal biopsies taken earlier prospectively for a previous

CMV study [14].

Patient population

Biopsies for HHV-6 examinations were available from a

total of 127 gastrointestinal endoscopies performed

between the years 1996 and 2007. Gastroduodenal biopsies

during oesophagogastroduodenoscopy (OEGD, n = 95)

were taken from 67 kidney transplant recipients and from

28 patients on chronic dialysis. Colorectal biopsies

(n = 32) were taken from 14 kidney transplant recipients

and from 18 dialysis patients. In transplant recipients, the

endoscopy was performed at a median 2 years (range;

7 days to 21 years) after transplantation and in patients

on chronic dialysis in median 2 years (range 1 month to

10 years) after the beginning of dialysis.

Histopathological and laboratory analysis

In all patients, biopsies for histopathological analysis were

taken during OEGD and colonoscopy, as previously

described [14]. Histopathological stainings included hae-

matoxylin-eosin, Alcian blue, PAS and Giemsa (for Heli-

cobacter pylori).

The presence of HHV-6 viral antigens was demonstrated

by an indirect three-layer immunoperoxidase staining and

monoclonal antibodies against HHV-6-specific antigens,

detecting both HHV-6A and HHV-6B, as described else-

where for tissue sections [15,16]. To demonstrate an active

CMV infection in the specimens a monoclonal antibody

against CMV specific antigen (pp65 matrix protein, Biotest

AG, Dreieich, Germany) was used as described previously

[17]. The intensity of HHV-6 and CMV infection was

graded as negative, mild (1–3 positive cells/visual field),

moderate (4–6 positive cells/visual field) or intense (>7

positive cells per high-power visual field).

The CMV serostatus of the kidney recipients and donors

was determined prior to transplantation and in most of the

patients on chronic dialysis (Table 1). In transplant recipi-

ents CMV was determined from blood by means of the

CMV pp65 antigenaemia test [18] using a monoclonal

antibody against the CMV pp65 antigens (BiotestPharma,

Frankfurt, Germany) in response to suspected CMV infec-

tion, i.e. when patients had fever and/or their serum creati-

nine value was elevated without rejection.

Antiviral and immunosuppressive treatment

Transplant recipients with symptomatic CMV antigena-

emia were treated with intravenous ganciclovir (5 mg/kg

twice daily) for at least 2 weeks. The main immunosup-

pressive medication was cyclosporine for 80% of the

patients and tacrolimus for 20%. These agents were used

in combination with azathioprin, mycophenolatemofetil

or rapamycin and methylprednisolone. Rejections were

Table 1. Characteristics of the patients.

Patient groups

Kidney

transplant

recipients

n = 81

Patients

on chronic

dialysis

n = 46

P-value

Age (median,

range, years)

54 (18–73) 56 (33–81) 0.008

Gender (F/M) 29/52 15/35 0.495

Mode of dialysis

Haemodialysis 56 (69%)* 36 (78%) 0.269

CAPD 25 (31%)* 10 (22%)

Diagnosis of the kidney disease

Polycystic kidney

disease

13 (16%) 9 (20%) 0.615

Other kidney disease 45 (56%) 21 (45%) 0.283

Systemic disease 23 (28%) 16 (35%) 0.453

CMV serostatus –

R+/D+ 45 (56%) –

R+/D) 11 (14%) –

R)/D+ 16 (20%) –

R)/D) 6 (7%)

Positive – 30 (65%)

Negative – 3 (7%)

Not done – 13 (28%)

CMV, cytomegalovirus; OEGD, oesophagogastroduodenoscopy; CAPD,

continuous ambulatory peritoneal dialysis.

*Before transplantation. The CMV serostatus was determined before

kidney transplantation in all but three patients.

Five patients each in the kidney transplant group and chronic dialysis

patient group had both OEGD and colonoscopy performed.
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treated with high-dose methylprednisolone for 5 days

and, if this treatment failed, with plasmapheresis or the

monoclonal antibody OKT 3.

Ethics

The Ethics Committee of Helsinki University Hospital

approved the study and all patients gave their informed

consent.

Analysis of data

The variables were compared using the Mann–Whitney

U-test, the chi-squared test and Fisher’s exact test. A

P-value of <0.05 was considered significant.

Results

Characteristics of the patients are presented in Table 1.

Indications for the OEGD and colonoscopy examination

in kidney transplant recipients and in patients on chronic

dialysis are presented in Table 2.

Gastroduodenal mucosa

Human herpesvirus-6 positive cells were found in gastro-

duodenal mucosa biopsy specimens from 23 (34%) of the

transplant recipients and in eight (28%) of the patients

on chronic dialysis (Table 3; P = NS). All HHV-6 find-

ings were of HHV-6B. The HHV-6B antigens were

located in the mononuclear cells infiltrating the mucosa.

The intensity of HHV-6B infection in the gastroduodenal

mucosa was graded, based on the number of cells positive

for viral antigens. In transplant recipients the intensity of

HHV-6B infection in the gastroduodenal mucosa was

mild in 21 patients (91%), and moderate in two patients

(9%). In patients on chronic dialysis the intensity was

mild in six (75%) patients and moderate in two (25%)

patients. There was no statistically significant difference in

the intensity between transplant recipients and dialysis

patients. In neither kidney transplanted patients nor

patients on chronic dialysis intense infection was

observed. Histopathological findings in the HHV-6B posi-

tive mucosa were nonspecific with mild inflammation

(Fig. 1).

The CMV-positive cells were found in specimens from

36 (53%) of the transplant recipients and eight (28%) of

the patients on chronic dialysis (Table 3; P < 0.05). In

transplant recipients the intensity was mild in 69% of the

patients, moderate in 22% and intense in 9% respectively.

All CMV infections were mild in patients on chronic dial-

ysis. Histopathological findings in the CMV positive

mucosa also were nonspecific and mild.

Of the 67 transplant recipients 14 (21%) were found to

have simultaneous HHV-6B and CMV findings in the

gastroduodenal mucosa (Table 3). In the gastroduodenal

tract HHV-6B was found equally in the gastric mucosa as

well as in the duodenal mucosa, whereas CMV positive

cells were more often found in the duodenal mucosa

(Table 3).

Nine (13%) of 67 transplant patients and two (6%) of

28 patients on chronic dialysis had H. pylori positive find-

Table 2. Indications for OEGD and colonoscopy.

Patient groups

Kidney

transplant

recipients

Patients

on chronic

dialysis P-value

OEGD n = 67 n = 28

Pain or dyspeptic

symptoms

35 (52) 7 (25) 0.015

Nausea or vomiting 4 (6) 4 (14) 0.183

Suspicion of bleeding 16 (25) 4 (14) 0.296

Gastro-oesophageal

reflux

9 (13) 8 (29) 0.079

Other indications 3 (4) 5 (18) 0.032

Colonoscopy n = 14 n = 18

Post excision

surveillance of

polyps or CRC

1 (7) 3 (17) 0.402

Haematochezia 1 (7) 5 (28) 0.352

Abdominal pain 2 (14) 2 (10) 0.789

Diarrhoea 4 (29) 3 (17) 0.350

Iron-deficiency anaemia 3 (21) 1 (5) 0.210

Other indications* 3 (21) 4 (23) 0.649

CRC, colorectal cancer; OEGD, oesophagogastroduodenoscopy.

Values within the parenthesis are expressed in percentage.

*Other indications include, control endoscopy, unexplained weight

loss, change in bowel habits, suspicion of diverticulosis and miscella-

neous indications.

Table 3. Positive HHV-6 and CMVpp65 findings in the gastroduode-

nal in kidney transplant recipients and patients on chronic dialysis.

HHV-6 CMV

HHV-6

and CMV

Transplant patients (n = 67)

Gastric mucosa 14 (21) 11 (16) 1 (1)

Duodenal mucosa 17 (25) 36 (53)* 9 (13)

Gastric or duodenal mucosa 23 (34) 36 (53)* 14 (21)

Patients with on chronic dialysis (n = 28)

Gastric mucosa 6 (21) 2 (7) 0

Duodenal mucosa 5 (18) 8 (28)* 4 (14)

Gastric or duodenal mucosa 8 (28) 8 (28)* 4 (14)

CMV, cytomegalovirus; HHV-6, human herpesvirus 6.

Values within the parenthesis are expressed in percentage.

*Kidney transplant recipients versus patients on chronic dialysis

(P < 0.05).
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ings in simultaneously obtained histopathological samples

of gastric mucosa. Six (9%) of the transplant patients had

simultaneous CMV and H. pylori infection and two (3%)

patients had simultaneous HHV-6B and H. pylori infec-

tion. One (3%) of the patients on chronic dialysis had a

simultaneous CMV and H. pylori infection and one

patient a simultaneous HHV-6B and H. pylori infection.

Colorectal mucosa

All HHV-6 findings were of HHV-6B. In the colonic

mucosa HHV-6B positive cells were found in five (36%)

of the transplant recipients and in four (22%) of the

patients on chronic dialysis (Table 4; NS). The intensity

of the HHV-6B infection in the colonic mucosa was mild

in all transplant recipients. Also in the patients on dialysis

the intensity of the HHV-6B infection in the colonic

mucosa was mild except from one patient with intense

staining.

The CMV-positive cells were seen in specimens from

five (36%) of the transplant recipients and in three (17%)

of patients on chronic dialysis (Table 4; NS). The inten-

sity of the CMV infection was mild in the colonic mucosa

in all transplant recipients as well as in all patients on

chronic dialysis. None of the kidney transplant patients

was diagnosed to suffer from CMV-induced colitis.

Two (14%) of the transplant recipients had both

HHV-6B and CMV positive cells in the colonic mucosa,

whereas none of the patients on chronic dialysis had both

HHV-6B and CMV positive cells in the colonic mucosa

(Table 4; NS).

Of the 81 transplant recipients 34 had received antiviral

treatment with ganciclovir and 25 (31%) had received

rejection treatment during the 3 months before the

endoscopy. No correlation was observed between the time

of the appearance of HHV-6B infection or the intensity

of the HHV-6B infection and the use of antiviral medica-

tion or rejection treatment.

(a)

(b)

(c)

(d)

Figure 1 The gastric mucosa with intense HHV-6B infection in the gastroduodenal mucosa (a and b) Histology demonstrated in haematoxylin-

eosin staining (magnification 10· and 60·). (c and d) HHV-6B positive cells in the gastric mucosa demonstrated by immunohistochemistry (magni-

fication 20· and 100·).

Table 4. Positive HHV-6 and CMVpp65 findings in the colorectal

mucosa in kidney transplant recipients and patients on chronic

dialysis.

HHV-6 CMV

HHV-6

and CMV

Transplant patients (n = 14)

Rectum 3 (21) 2 (14) 0

Caecum 4 (28) 4 (29) 1 (7)

Rectum or caecum 5 (36) 5 (36) 2 (14)

Patients on chronic dialysis (n = 18)

Rectum 3 (17) 1 (5) 0

Caecum 3 (17) 2 (11) 0

Rectum or caecum 4 (22) 3 (17) 0

CMV, cytomegalovirus; HHV-6, human herpesvirus 6.

Values within the parenthesis are expressed in percentage.
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Discussion

For the first time the occurrence of HHV-6B is studied

in the upper as well as in the lower gastrointestinal tract

in kidney transplant recipients. Immunosuppressive ther-

apy predisposes kidney transplant recipients to various

gastrointestinal problems [19–21]. In contrast to the

described effects of CMV infection on the gastrointestinal

tract [22], the role and impact of HHV-6 infection is,

however, much less clear. In the present series, HHV-6B

positive cells were equally often found in the gastroduo-

denal mucosa as in the colorectal mucosa of the kidney

transplant recipients. On the other hand, CMV was more

often found in the upper than in the lower gastrointesti-

nal tract. In patients on chronic dialysis without immu-

nosuppressive medication, HHV-6B and CMV were,

however, observed almost as often in the gastroduodenal

mucosa as in the colorectal mucosa. In respect of the

intensity of the HHV-6B findings in transplant recipients

all intense findings were found in the upper gastrointesti-

nal tract.

In the present and in our previous studies, CMV was

found more commonly in the upper than in the lower GI

tract and more often in the duodenum than in the stom-

ach [14,23]. These findings are in accordance with other

series in which CMV has been examined from gastroduo-

denal biopsies from bone marrow or solid organ trans-

planted patients [24–26]. On the other hand,

epidemiological studies on the occurrence of HHV-6 in

the gastrointestinal tract are scarce. In liver transplant

recipients HHV-6B positive cells were found in the gas-

troduodenal mucosa in 23% of the patients [13]. In

patients with inflammatory bowel disease (IBD) up to

76% of colonic mucosa specimens have shown HHV-6

positivity, and also in non-IBD patients 40–86% of

mucosa specimens have shown HHV-6 positivity [27,28].

The HHV-6 is considered to be a relatively harmless

b-herpes virus that may, however, cause life threatening

severe end-organ diseases in immunosuppressed patients

[4–6]. Diarrhoea and gastroenteritis-like symptoms are

frequently observed in association with primary HHV-6

infection in infants [2,29]. In stem cell transplant recipi-

ents HHV-6 has been detected in the gastroduodenal as

well as in the colorectal mucosa in patients with diar-

rhoea and gastrointestinal symptoms [8,9]. These patients

were reported, however, to have other simultaneous

viruses such as EBV, CMV, adenovirus, HSV and rotavi-

rus respectively. The HHV-6 reactivations are common in

transplant recipients, but clinical significance is thought

to be minor as clinical disease is estimated to occur only

in 1% of patients [30]. In the previous study on liver

transplant patients, the symptoms of HHV-6 GI-infection

were mild and often associated with concurrent CMV-

findings of GI-tract [13]. Likely, the main causes for

upper gastrointestinal symptoms were H. pylori induced

gastritis, gastro-oesophageal reflux etc. Although there

have been a few case reports describing HHV-6 colitis

[10–12], a recent study on HHV-6 in over a thousand

samples has demonstrated several cases with gastrointesti-

nal biopsies infected with HHV-6, mostly HHV-6B and

having significant clinical symptoms such diarrhoea, fever

and colitis [31]. The experience of antiviral treatment of

HHV-6 infections is very limited and mostly based on the

treatment of encephalitis [7]. Antivirals could also be

indicated in other severe diseases, such as colitis, espe-

cially in the case of co infection with CMV. In our mate-

rial, however, the symptoms were mild, if any, and no

antiviral treatment was given.

The HHV-6 is often associated with co-infection with

other viruses, especially CMV [32,33]. In most studies

HHV-6 precedes CMV infection, but the viruses have

been found also concomitantly. In a recent study on lung

transplant recipients, the association between CMV and

HHV-6 was found in the minority of the patients [34]. In

the study by Halme et al. 13% of liver transplant recipi-

ents and none of the immunocompetent patients had

simultaneously HHV-6 and CMV positive cells in the gas-

troduodenal mucosa [13]. In the present study, CMV

positive cells, in the gastroduodenal mucosa, were found

simultaneously with HHV-6B in 21% of the transplant

recipients and in 14% of patients on chronic dialysis. In

14% of the transplant recipients but in none of the

patients on chronic dialysis HHV-6B and CMV positive

cells were found simultaneously in the colorectal mucosa.

In conclusion, HHV-6B positive cells were found

equally often in the gastroduodenal as in the colorectal

mucosa, whereas CMV positive cells were more often seen

in the gastroduodenal than in the colorectal mucosa. The

HHV-6B positive cells as well as CMV positive cells were

simultaneously found in every fifth of transplant recipi-

ents. Although CMV, and even HHV-6, may cause in

some transplantation patients colitis, in a series of

patients with unspecific symptoms and endoscopic find-

ings HHV-6 and CMV can be detected in the gastrointes-

tinal tract without any clinical significance.
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