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Prevalence of anemia and chronic kidney disease in cancer patients - clinical significance for 1-year mortality
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Prevalence of anemia, stratified by severity grades, and chronic kidney disease (CKD) was studied in cancer
patients receiving chemotherapy. In addition, their relevance to 1-year survival was estimated. We investigated
the demographics and clinical findings of 231 cancer patients (male : 142, female : 89) who were admitted to
the Division of Chemotherapy at the Cancer and Infectious Disease Center, Tokyo Metropolitan Komagome
Hospital between April and September, 2008. Mean age was 63.6112.7 years. Anemia was defined as a hemo-
globin (Hb) level less than 12 g/dL and the anemia severity grades were classified according to the Anemia Tox-
icity Scales. Estimated glomerular filtration rate was calculated based on the formula of the Modification of
Diet in Renal Disease modified for the Japanese. CKD was defined as stage 3 or more according to the K/
DOQI criteria. To assess the clinical relevance of anemia and CKD to 1-year survival, we drew Kaplan-Meier
curves, stratifying patients according to the anemia severity grades and the presence or absence of CKD. The
joint impact of anemia grades and presence of CKD on 1-year mortality was assessed using the Cox propor-
tional hazard analysis, adjusted for age and gender. Prevalence of anemia was 81 % : 6.9 % for grade 4 (Hb<
6.5g/dL) 5 13.9 % for grade 3(6.5=Hb<8.0g/dL) ; 29.0 % for grade 2(8.0=Hb<10.0g/dL) ;
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31.2 % for grade 1(10.0=Hb<12.0 g/dL)and 19.0 % for non-anemia cases. Prevalence of CKD was 25 %. Sur-
vival probability of the overall or non-CKD cancer patients with anemia severity >grade 2 significantly decreas-
ed, as compared to that with no anemia. Survival probability of patients with CKD significantly decreased, as
compared to that with no CKD. Statistically, the hazard ratio of mortality for patients with both grade 4-anemia
and CKD was 14-fold higher than that for patients with neither anemia nor CKD.

In conclusion, the prevalence of anemia and CKD were unexpectedly high in cancer patients. The combina-
tion of high-grade anemia and CKD is likely to be a significant risk factor for 1-year mortality of these patients.

Jpn J Nephrol 2011 ; 53 * 38-45.
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Table 1. Clinical characteristics of 231 cancer patients

Age (range) 63.6+12.7(16~91)
Male/female 142/89
Hb(g/dL) 9.93+2.22
Cr(mg/dL) 0.81%0.37
eGFR(mL/min/1.73 m?) 77.9£29.3
Alb(g/dL) 3.54%0.62
CRP(mg/dL) 2.43+4.40
Underlying cancers
Malignant lymphoma 74
Stomach 66
Colon or rectum 33
Others 58

Data are expressed as mean=standard deviation.

Hb : hemoglobin concentration, Cr : serum creatinine
concentration, eGFR : estimate glomerular filtration
rate, Alb : serum albumin concentration, CRP : C
reactive protein level

a8

ikt 31,2971}
a8 | 200% 067}
28 |
- 190964 44)
18 1399 (52}
0 G900
I ﬂ
& -
Hhb <h, 5 0,579 il==au =] = 12.8
Grade 4 Grade 3 arade 2 Grade 1 Mo anemin

Fig. 1. Prevalence of anemia according to the anemia sever-
ity grades in cancer patients

The patients were classified according to the Anemia Toxic-

ity Scales. The number in parentheses indicates the num-

ber of patients.

Table 2. Prevalence of combinations of different grades of anemia and CKD

0,
Anemia No CKD CKD Ai’noliiD vale
grades no. (mean Hb) no.(mean Hb) P
grade
0 35(13.2+£1.02) 9(12.6+0.60) 20.5 0.1122
1 58(10.9%0.55) 14(11.0£0.60) 19.4 0.4542
2 50( 9.1%0.55) 17( 9.0£0.59) 25.4 0.5539
3 20( 7.1%0.41) 12( 7.3+0.49) 37.5 0.1775
4 11( 6.0£0.33) 5( 5.8+0.63) 31.3 0.5638
Overall 174(10.1+2.22)  57( 9.4+2.18) 24.7 0.0703

Data are expressed as mean = standard deviation.

Anemia grade ‘0’ denotes no anemia.

p value indicates the statistical difference between no CKD and CKD groups.
CKD : chronic kidney disease, Hb : hemoglobin, no. : number

S

MR EHE 2R (n=231) D BEE S % Table 1 IZ3H L 72,
SRIOFEEFREE T — 5 OVl & A % L EEOAIM
(Hb 9.9 g/dL), f& Alb IffiEE (3.5 g/dL), CRP Btk (2.4 mg/
dL) # 2 L, BHERE I I Z IR #iPHIN (eGFR 78 mL/min/
1.73 m?, I3 Cr 0.8 mg/dL) IR 77 BE#ETH - 72,
% 72, BIZSYIRIHIC erythropoiesis stimulating agent (ESA) i&
WEDSEAT X Lt ld 2o 7=,

1. BREEOEMARE

WNEHEE 2 (h=231) OFIMARE % Fig. 1 \ZR L7,
Y Hb JREEE 9.942.2 o/dL (#iPH : 4.6~15.6¢/dL) T, &
Ifit (Hb<<12 g/dL) D K13 81 % (187 Bl) TH - 7=, HAE

FERA R grade 4 (HD<<6.5 g/dL) 28 6.9 % (16 1), grade
3(6.5<Hb<<7.9 g/dL) %% 13.9 % (32 #), grade 2(8.0=Hb<
9.9 g/dL) %% 29.0 % (67 #1), grade 1(10.0=Hb<11.9 g/dL)
73 31.2 % (72 ) <, FEAUMEF X 19.0 % (44 ) TH > 7=,

2. BBEDEMSERERE & CKD FiRE

CKD A3 & ¥ Hb IREE % &1l grade T & 1238 L
T Table 2 128 L 7z, 42 (n=231 #l) ® CKD A%
25 % (57 fl) Td > 7, £ grade ® CKD H## (3,
grade 4 2% 31.3 % (16 #fh 5 #), grade 3 2% 37.5 % (32 Hil+h
12 i), grade 2 %% 25.4 % (67 il 17 #1), grade 1 % 19.4 %
(72 Bilrf 14 1), JEAMEF DS 20.5 % (44 Fld 9 F]) TH -
727, WITNOHEIM grade T CKD ARICHEA X
hrole, 7, FAIM grade I2B VT Hb BIEIZ



Rt i3 41

1.0
0.9 Mo anemia
0.5
£ o7- w
E 0.6
'E . Grade 2
a 0.5
W I_P—
g v Grade 3
) 0.5
0= Grode 4
0.1+
U.E I L] 1 I L
i] 100 M0 300 400 i

Time

Fig. 2. One-year survival curves for overall cancer patients
stratified by the anemia severity grades

Survival probability in patients with grade2 or more

decreased significantly, as compared to patients without

anemia. Asterisk shows that the difference is statistically sig-

nificant (p<0.0001).
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Fig. 3. Survival curves for cancer patients with or without
CKD

a : Survival probability of patients with CKD was decreas-

ed, as compared to that of patients with no CKD. Asterisk

shows that the difference is significant (p=0.0196).

b ! Survival curves for non-CKD patients, stratified by the

anemia severity grades. Asterisk shows that the difference

is statistically significant(p<0.0001).

¢ : Survival curves for CKD patients, stratified by the ane-

mia severity grades.

Asterisk shows that the difference is statistically significant

(p=0.0148).
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Fig. 4. Joint effects of the anemia severity grades and CKD on mortal-
ity in cancer patients.

Hazard ratio and the 95 % confidence interval are labeled on each

bar. Hazard ratio for mortality increased substantially with increasing

levels of the anemia severity grades in both CKD and non-CKD. The

hazard ratio for the combination of grade 4 and CKD was 14-fold

higher than the reference level.
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