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Stem Cell Transplantation

Cytomegalovirus infection and chronic
graft-versus-host disease are significant
predictors of renal failure after allogeneic
hematopoietic stem cell transplantation

We investigated the frequencies and predictive
factors of prolonged renal failure (PRF) in a retro-
spective study of 181 consecutive patients under-
going allogeneic hematopoietic stem cell transplan-
tation. Twenty-six patients (23% of long-term sur-
vivors) developed PRF. We identified 4 independ-
ent prognostic factors; cytomegalovirus infection
and chronic graft-versus-host disease appeared as
major risk factors for PRF.
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From 5 to 20% of long-term survivors of allogeneic
hematopoietic stem cell transplantation (HSCT) develop
late renal failure.1-5 Predictive factors of renal dysfunction
have not been firmly established.1,6-8 Consecutive patients
undergoing allogeneic HSCT in a single institution during
ten years were retrospectively studied to determine fre-
quencies and predictive factors of prolonged renal failure
(PRF) and chronic renal failure (CRF).

One hundred and eighty-one adult patients, trans-
planted in the Hematology Unit of Besançon university
hospital from January 1990 to December 1999, were
included. The most frequent indication for transplanta-
tion was acute leukemia, in complete remission in 74%
of the cases. All patients were conditioned with a mye-
loablative regimen, with total body irradiation (TBI) (12
Gy fractionated in 6 doses every 12 hours, with no renal
shielding) in 132 cases (Table 1). Graft-versus-host dis-
ease (GVHD) prophylaxis comprised cyclosporine (Cs-A)
in all but four cases (98%); Cs-A was administered intra-
venously during the first 3 weeks and adjusted following
weekly assays; administration was continued orally at
full dose for 3 months and then progressively tapered
(10% reduction every week) to be finally stopped 6
months after transplantation in the absence of GVHD.
All patients received low-dose heparin to prevent veno-
occlusive disease.9 Creatinine clearance was calculated
according to the Cockcroft and Gault formula; PRF was
defined by a creatinine clearance remaining under 50
mL/min for at least 6 months, followed by subsequent
recovery. CRF was defined by a creatinine clearance
remaining under 50 mL/min for at least 12 months with-
out further improvement. 

The statistical end-point was PRF; the definitions used
for PRF did not allow analyses including observation time
or the cumulative incidence and competing risks. By def-

inition analysis was restricted to patients surviving at
least 6 months post-transplantation. A logistic regression
analysis was chosen to analyze the relation between
renal failure and the relevant covariates. 

Seventy-nine patients (44%) were long-term sur-
vivors with a median follow-up of 52 months (12-128)
post-transplantation; 124 patients (68%) developed
acute renal failure. PRF was diagnosed in 26 patients
(23% of those surviving more than 6 months); 5 of them
recovered a normal creatinine clearance after 6 months
of renal insufficiency. Ten patients, 38% of the patients
with PRF and 11% of those surviving more than one
year, still had altered renal function at that time and
were classified as having CRF. No patient developed
CRF without previous acute renal failure or PRF. One
patient with CRF still required dialysis 5 years after
HSCT. A few factors had a significant impact on PRF in
univariate analysis: male sex, response status after
transplantation, the number of days of Cs-A exposure
and the presence of chronic GVHD, hypertension or

Table 1. Characteristics of the patients and trans-
plants.

Parameter Number (%)

Age (years), Median [Range] 36 [15 – 62]

Sex ratio (Male/Female) 108/73 (60/40)

Diagnosis (pts/%)
Acute myeloblastic leukemia 50 (28) 
Acute lymphoblastic leukemia 43 (24) 
Chronic myeloid leukemia 37 (20) 
Non-Hodgkin’s lymphoma 26 (14)
Myelodysplasia 15 (8)
Myeloma 3 (1.5) 
Hodgkin’s disease 2 (1)
Other 3 (1.5) 

Donor-recipient compatibility (pts/%)
Identical twins 2 (1)
Related partial match or matched sibling 149 (82) 
Unrelated 30 (16) 

Conditioning regimen (pts/%)
Containing TBI*/Containing Cy† 132 (73)/116 (64) 
Cy† – TBI* 91 (50) 
Bu‡–Cy†/Bu‡–Mel§/Bu‡–Ara-C@ 22 (12)/21(12)/34(19)
Other 39 (21)

Previous BMT (pts/%) 28 (15)
Autologous 23 (13)
Allogeneic 5 (3)
Containing TBI 19 (83) 

Survival¶
Median survival time (months)[range] 18 [0.5–128]
5-year survival 42±3%
7-year survival 39±4%

*TBI: total body irradiation; †Cy: cyclophosphamide; ‡Bu: busulfan;
§Mel: melphalan; @Ara-C: cytarabine; ¶The occurrence of acute renal failure
or PRF had no significant impact on survival after HSCT.
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cytomegalovirus (CMV) infection. Except hypertension,
observed in 58% of PRF patients versus 38% of patients
with normal renal function (p=0.04), no specific data
focusing on renal function, such as urinalyses, were
available. When entered into the logistic regression
model, 4 variables with an unfavorable impact remained
statistically significant: chronic GVHD, CMV infection,
Cs-A exposure and the lowest creatinine clearance dur-
ing initial hospital stay (Table 2). Analyses of prognostic
factors for CRF were inappropriate because of the low
number of patients. Nevertheless, TBI seemed to play a
negative role, 90% of the CRF patients having received
TBI versus only 55% of patients with preserved renal
function (p=0.05). 

Our study focused on late renal failure and identified
chronic GVHD and CMV infection as crucial events
influencing the risk of PRF.10 This concept of PRF is
described for one of the first times: the late normaliza-
tion of renal function in a subset of patients could be
explained by the same mechanisms as those observed
after malignant hypertension5 or the progressive with-
drawal of nephrotoxic drugs. TBI did not have a signifi-
cant impact on PRF but the use of irradiation affected
the incidence of CRF, confirming the late impact of radi-
ation therapy on the kidneys.6,7 The long-term nephro-
toxicity of Cs-A does not seem to be linked to chronic
GVHD; these 2 factors were independent in the multi-
variate analysis. The high incidence of PRF among
patients with chronic GVHD is in favor of specific renal
impairment even if confounding factors cannot be
excluded.5 The CMV status of the donor and the recipi-
ent had a clear influence on survival after allogeneic
HSCT.4 We identified CMV infection as a strong inde-
pendent risk-factor for the occurrence of PRF. Drugs
used for CMV treatment are nephrotoxic in high con-
centrations and the correlation between CMV infection
and PRF may also be due to this treatment.

The interweaving between CMV infection, GVHD
and the prolonged use of Cs-A prevent us from drawing
definitive conclusions. Examining the effect of early
renal injury we found that a decrease of 10 mL/min in
creatinine clearance during the first 3 months post-
transplant was associated with a 2-fold higher risk of
developing PRF, but late recovery of renal function can
occur.
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Stem Cell Transplantation

A psychosocial assessment interview of
candidates for hematopoietic stem cell
transplantation

There is evidence that psychosocial issues are
associated with poorer compliance and higher mor-
tality in the post-transplant period. Thus, psy-
chosocial assessment of candidates for transplanta-
tion is an important way of detecting early those
patients who are susceptible to developing psychi-
atric symptoms and psychosocial difficulties during
treatment. We developed a psychosocial structured
interview to assess candidates for hematopoietic
stem cell transplantation. The interview is a short
and comprehensible instrument, requiring an aver-
age of 50 minutes to be completed.
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Hematopoietic stem cell transplantation (HSCT) is a

Table 2. Logistic regression analysis of factors influencing pro-
longed renal failure.

Parameter Odds-ratio CI [95%] p value

Lowest creatinine clearance 0.49 [0.32 – 0.74] 0.001
(during the first 6 months)

Chronic GVHD* 5.58 [1.90 – 16.40] 0.01

CMV Infection† 3.29 [1.13 – 9.59] 0.03

Total duration of 1.1 [1.02 – 1.20] 0.05
cyclosporine therapy (days)

*GVHD: graft-versus-host disease; †CMV: cytomegalovirus.




