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Geriatric nutritional risk index (GNRI) just before allogeneic
hematopoietic stem cell transplantation predicts transplant
outcomes in patients older than 50 years with acute myeloid
leukemia in complete remission
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Dear Editor,
To evaluate the eligibility for elderly patients in allogeneic

hematopoietic stem cell transplantation (allo-HSCT) is cru-
cial. Hematopoietic cell transplantation specific comorbidity
index (HCT-CI) and age are useful for predicting transplant
outcomes [1, 2]. Regarding nutritional status at transplant,
HCT-CI includes only obesity (body mass index [BMI] >
35 kg/m2) as comorbidity. The geriatric nutritional risk index
(GNRI) is a simple clinical marker of nutrition used as a prog-
nostic tool for elderly patients [3]. The recent study showed
that the GNRI was an independent prognostic factor not only
for elderly patients, but also for patients with diffuse large B
cell lymphoma [4], coronary artery disease [5], and undergo-
ing peritoneal dialysis [6]. Here, we focus on patients older
than 50 years with acute myeloid leukemia (AML) in com-
plete remission (CR) and examine the impact of the GNRI just
before allo-HSCT on subsequent transplant outcomes. The
study included 63 consecutive patients with AML aged >
50 years who underwent first allo-HSCT in our institution
between 2012 and 2017. The GNRI within 28 days before
initiating a conditioning regimen was calculated using the
levels of serum albumin and body weight (BW) using the
following equation: GNRI = 14.89 × albumin level (g/dL) +

41.7 × (BW/ideal BW) [3]. When the patient’s BW exceeded
the ideal BW, the ratio of BW to ideal BW was set to one.
Patients were classified into two groups based on previous
published thresholds [3]: no-risk (GNRI ≥ 98) and risk
(GNRI < 98) group.

The median GNRI was 97.8 (range, 73–111.7). Of the 63
patients, 31 were no-risk, and 32 were risk group. The pa-
tients’ characteristics by GNRI classification before allo-
HSCT are summarized in Supplementary Table 1. Regarding
the patients’ clinical characteristics, no significant differences
were found between the two groups. The median follow-up
period for survivors was 1017 days (range, 17–2044 days).

We observed a significant difference in overall survival
(OS) and disease-free survival (DFS) between no-risk and
risk-group (1-year OS 74% vs. 42%, p = 0.026; 1-year DFS
74% vs. 43%, p = 0.016; Fig. 1a, b). However, there was no
significant difference in the cumulative incidence of relapse
between two groups (1 year 11% vs. 20%, p = 0.47; Fig. 1c).
Risk group tended to show higher non-relapse mortality than
no-risk group (1 year 37% vs. 15%, HR = 2.58; 95% confi-
dence interval, 0.93–7.14; p = 0.07; Fig. 1d). The cause of
death among those who died without relapse is shown in
Supplementary Table 2. In multivariate analysis, the GNRI
and Eastern Cooperative Oncology Group performance status
were found to be significant risk factors for OS
(Supplementary Table 3).

This is the first study that evaluated the relevance between
GNRI before allo-HSCT and transplant outcomes of AML
patients older than 50 years in CR. The recent reports showed
that underweight at diagnosis was associated with poorer out-
comes in AML patients [7, 8]. Lower BMI at the pre-HSCT
stage or during HSCT has also been reported poor survival
[9]. The level of serum albumin, regarded as nutritional

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s00277-019-03668-0) contains supplementary
material, which is available to authorized users.

* Noriko Doki
n-doki@cick.jp

1 Hematology Division, Tokyo Metropolitan Cancer and Infectious
Diseases Center Komagome Hospital, 3-18-22 Honkomagome,
Bunkyo-ku, Tokyo 113-8677, Japan

Annals of Hematology (2019) 98:1799–1801
https://doi.org/10.1007/s00277-019-03668-0

http://crossmark.crossref.org/dialog/?doi=10.1007/s00277-019-03668-0&domain=pdf
https://doi.org/10.1007/s00277-019-03668-0
mailto:n-doki@cick.jp


biomarker, is more related to inflammation than to nutrition
status [3, 4]. In this study, these single parameters were not
associated with OS. However, only the GNRI was a signifi-
cant prognostic factor as nutritional index (Supplementary
Table 3).

In conclusion, the GNRI would be a useful predictor for
allo-HSCToutcomes in AML patients 50 years of age or older
in CR. Risk group of patients should be carefully considered
when determining transplant adaptation. Large patient cohorts
are necessary to validate the utility of GNRI in HSCT.
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Fig. 1 The probabilities of overall survival (a), disease-free survival (b), cumulative incidence of relapse (c), and non-relapse mortality (d) in no-risk and
risk group
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