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Prevalence and association of anemia with CKD: A hospistal based cross-
sectional study from Nepal.
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Abstract

A hospital based cross-sectional study was conducted in department of biochemistry, Trib-
huvan University Teaching Hospital (TUTH), Nepal. We showed the prevalence of anemia
in chronic kidney disease (CKD) and association between anemia and CKD. Total of 163
predialysis patients in all stages of CKD and 163 of non-CKD healthy controls were en-
rolled. CKD was defined and classified as per national kidney foundation guidelines. We
analyzed biochemical profile on BT 2000 Plus biotechnica instruments - clinical chemistry
analyzer and hematological profile on xs-1000i. Descriptive statistics and testing of hypothe-
sis were used for the analysis using SPSS 16 software. The incidence of anemia in stage I,
Stage I, Stage I, stage 1V, stage V and all CKD were found to be 17.64%, 27.78%,
48.38%, 74.19%, 80% and 47.85% respectively. Hemoglobin level was significantly lower in
CKD cases than non-CKD controls (P-value <0.001). 47.8% of CKD cases and 13.5% of
non-CK D controls had anemia (Oddsratio 5.88, P-value <0.001). 41.3% of male CKD cases
and 8.7% of male non-CKD controls had anemia (Odds ratio 7.39, P-value <0.001). 56.34%
of female CKD cases and 13.5% of female non-CKD controls had anemia (Odds ratio 5.25,
P-value <0.001). Anemia was seen in all stages of CKD. Prevalence of anemia increased as
kidney function decreased. A strong association was found between an anemia and CKD.

Keywords. anemia, chronic kidney disease, non-chronic Kidtisease

Accepted November 27 2012

Inroduction etin deficiency, different factors including bloddss,
decreased half life of red blood cells, iron defi@y, in-

Chronic kidney disease is a worldwide public hephb- flammation etc may contribute to develop anemi€iKD
lem. Major outcomes of CKD include progression of[4]. Some studies re_p_orted that Hb-level st{art_eorelase
CKD to end stage renal disease (ESRD), developofent €Ven ear_ly _renal deficiency around 70 ml/min !ne_rmhd
different complication due to impair kindney furetiand 90 ml/min in female [5]. Furthermore, anemia in CKD
increased risk for development of cardiovasculaease adgravates the adverse outcomes in CKD and wotsens
(CVD) [1]. One of the common complications of CKD is comorbidities of diabetes and hypertension [3]§arl
the anemia which is associated with increased fask ~Identification of anemia in CKD retards the deveremt
cardiovascular disease (CVD), increased morbidity a Of end stage renal disease and consequently inprove
mortality especially in high risk group [2]. Anenimone  from CVD morbidity and mortality [6]. CVD is thead-

of the nontraditional risk factor for CVD [3]. Delep- NG cause of mortality in patients having CKD ard a
ment of anemia in CKD is basically due to complete C€OUNts of 58% patients dies from CVD in CKD [7].e8v
relative deficiency of erythropoiten. Besides erytioi- mild form of renal insufficiency has been reportedbe
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linked with increased incidence of CVD. Incidencke o mia due to other than CKD, Pregnancy, liver disgase
mortality due to CVD in CKD patients has 10 to #ds  docrine disorder especially thyroid dysfunctionden
higher when compared with general population [8. T medication for anemia were excluded from study.
the best of our knowledge, anemia in different etagf
CKD has not been reported from Nepal. Thus we haieasured variables
undertaken this study to find out the incidencemémia  Serum level of creatinine was measured by modifegite
in patients with different stages of CKD as wellaaso- method on BT 2000 Plus biotechnica instrumentsni-cl
ciation of anemia and CKD in hospital based setting cal chemistry analyzer. Hemoglobin, PCV, MCH and
MCHC were measured on xs-1000i.
Materialsand Methods
Defining variables
Study design and the participants Anemia was defined as hemoglobin level less thaf 13
This hospital based cross-sectional study was aiadu g/dL for men and less than 12.0 g/dL for women ais p
in the Department of Clinical Biochemistry in cditga-  World Health Organization (WHO) guidelines. CKD was
tion with Department of Internal Medicine (nephgyo defined as either (a) the presence of microalburizn
unit), Tribhuvan University Teaching Hospital, liiste 3.4 mg albumin/mmol creatinine) as a marker of &idn

of Medicine (TUTH,IOM). damage or (b) reduced excretory function with affRG
) <60 mL/min/1.73 m2 as a marker of kidney dysfunctio
Data collection or both for more than two months. Furthermore, CKD

This study was carried out from 2008 February t4Q0 a5 defined and classified into five stages of Caper
August. The study population included patientstvigi  National Kidney Foundation guidelines.

medical out patients door (OPD) and nephrology ohit

TUTH from different parts of Nepal. A medical hisfo \The formula of Cockcroft and Gault equation wasdis
was taken and a physical examination was perfotyeal {5 calculate eGFR [9].

physician. After having the written consent frore har-  c5culation of eGFR in males:

ticipants, 163 participants over the age of 16 yeard

below 65 years having CKD were eligible for theesss  oGFR = [140 - age (in years)] x weight (in kg) x88
ment of anemia. Furthermore, age and sex matched no[72 X serum creatininunol/L)]

and anthropometric data including age, sex, weighlower muscle mass (on average):

heig_hf[, BMI an_d blood pressure were collected fth® oGER = [140 - age (in years)] x weight (in kg) x88
participants. Five mL of blood was drawn by venousgs /[72 x serum creatiningriol/L)]

puncture and spot urine sample were also colle€edt.
lected blood sample was divided into two vials ire.
EDTA vial for hematological tests and in plain viak
biochemical test. After clotting of blood in theapl vial,
serum was separated, within an hour; by centrifogadt
3000 - 5000 g for 5 min. Serum was used serum o _

creatinine level. The Urine sample was also prabss ~ Data management and statistical analysis

the same day and estimated for urinary albumin andhe data was analyzed using Excel 2003, R 2.81ista
creatinine. Laboratory standard operation procexurecal Package for the Social Sciences (SPSS) for 9\ed
were maintained for all laboratory analysis. Ingémgual-  Version 16.0 (SPSS Inc; Chicago, IL, USA). Assaoiat

ity control sera, both normal and pathological, avatso ~ Petween anemia and chronic kidney disease wasltbgte
run for each lot of the test, for the validationtbe re- Chi-square test. Odds Ratio was also calculatedn-Co

Ethical committee approval
Ethical approval was taken from the ethical bodrdhe
stitute of Medicine, Kathmandu.

sults. parison of mean value of continuous data was tdstde
test and ANOVA test. A p-value of <0.05 (two-tajled
Inclusion criteria was used to establish statistical significance.

Subjects havingige of more than sixteen years and less

than sixty years with CKD were enrolled as cas&®i-S Req)lts
larly the age of more than sixteen years and feems $ix-
ty years without CKD were enrolled as a healthytan
group. Both the cases and controls quit iron thefapat
least six months at the time of analysis were émutol

One hundred and sixty-three CKD patients (92 maieb
71 females) and 163 (92 males and 71 females) idn-C
control subjects had enrolled for the study. Theas no
significant age difference between the mean agebef
patients and the control subjects (P=0.09). Thenmea
comparison of different characteristics of the gtpdpu-
lation are shown in Table 1.
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Exclusion criteria
Subjects having age less than sixteen years anel timan
sixty five years, hemolytic disorders, known cakarce-
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Table 1. Mean comparison of different characteristic of study population

Study Charac- Male Female Total
teristics CKD Non-CKD P- CKD Non-CKD P- CKD Non-CKD P-
value value value
Mean age 41.36+£10.17 39.88+11.5 0.355 46.15+9.15 44.29+9.1 0.228 43.45£10.03 41.52+10.72 0.094
(years) (39.25-43.47) (37.54-42.23) (44-48.3) (42.1-46.48) (41.9-45) (39.86-
43.17)
Mean BMI 22.5+2.29 23.15+1.74 0.029 22.72+2.83 21.91+2.75 0.086 22.61+2.54 22.66+2.39 0.863
(Kg/m?) (22.02-22.97) (22.8-23.51) (22.06- (21.25- (22.22-23.01) (22.29-23.03)
23.39) 22.57)
Mean SBP 130.05+18.34 122.79+15.75 0.004 134.92+21. 122.39+15.9 <0.001 132.26+19.82 122.39+#15.61 <0.001
(mmHg) (126.26- (119.58-126) 31 8 (129.2-135.33) (119.98-124.8)
133.85) (129.9- (118.55-
139.9) 126.23)
Mean DBP 87.07+11.29 82.11+12.56 0.005 91.04+13.0 80.07+9.75 <0.001 88.93+12.16 81.07+11.28 <0.001
(mmHg) (84.73-89.4) (79.55-84.66) 5 (77.73- (87.04-90.81) (79.33-82.82)
(87.97- 82.42)
94.11)
Mean MAP 101.4+12.88 95.61+12.95 0.003 105.67+15. 94.18+11.2 <0.001 103.37+14.02 94.82+12.03 <0.001
(mmHg) (98.73- (92.98-98.25) 13 (91.49- (101.2-105.54) (92.96-96.68)
104.06) (102.11- 96.87)
109.22)
Hb conc 11.79+2.94 14.03+1.38 <0.00 10.43+2.98 13.3+1.54 <0.001 11.18%3.03 13.71+1.49 <0.001
(11.18-12.4) (13.75-14.31) 1 (9.73- (12.93- (10.71-11.65)  (13.48-13.94)
11.13) 13.67)
S Creat 201.174#116.2 79.25+18.09 <0.00 197.62+12 79.7#42.75 <0.001 199.63+119.15 77.13+16.14 <0.001
(umol/L) 6(177.1- (75.57-82.94) 1 3.6 (69.58- (181.2-218.06) (74.63-79.63)
225.25) (168.36- 89.82)
226.88)
eGFR 49.52+2757 106.8+29.25 <0.00 54.38+33.5 75.18+12.02 <0.001 51.9+30.27 93.84+28.24 <0.001
(m/min/1.73nf)  (43.81-55.23) (100.84- 1 6 (72.29- (47.22-56.58) (89.47-98.2)
112.76) (46.49- 78.07)
62.27)

CKD, chronic kidney disease; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean arterial
blood pressure; Hb, hemoglobin; S Creat, serum creatinine; eGFR, estimated glomerular filtration rate.

Table 2. Comparison of Hb-level and RBC indices with different stages of CKD stage

Parameters CKD | CKD I CKD Il CKD IV CKD V P-value

Hb-level 13.67+1.55 12.92+149  10.96%2.57 9.41+2.9 8.392.75 <0.001
(13.13-14.2)  (12.42-13.4) (10.01-11.9)  (8.36-10.46) (7.36-9.42)

PCV 41.55+4.21 38.00+3.85 35.39+7.36  31.89+8.88 27.947.39 <0.001
(40.07-43) (36.79-39.4) (32.69-38.09) (28.69-35.09)  (25.13-30.66)

RBC (x16) 4.23+0.61 4.08+0.59  3.52+0.82 3.26+0.88 2.76+0.77 <0.001
(4.02-4.44) (3.87-4.28)  (3.22-3.83)  (2.93-3.58) (2.48-3.05)

MCV 99.03+8.84 94.33+9.33  101.31#9.41  98.14+10.17  101.57+8.61  0.012
(95.9-102.1)  (91.17-97.5) (97.85-104.8) (94.47-101.8) (98.35-104.78)

MCHC 32.88+1.1 33.91+1.72  30.78+1.34  29.33+1.58 29.742.22 <0.001
(32.5-33.27)  (33.33-34.5) (30.29-31.28) (28.76-29.9)  (28.87-30.53)

MCH 32.56+3.16 31.95+3.08  31.17#2.99  28.75+2.98 30.11+2.82  <0.001
(31.45-33.7) (30.91-33)  (30.07-32.26) (27.67-29.82)  (29.06-31.17)

Applied one way ANOVA tedt, statistically significant at the level of P-value <0.05

Out of total 533 bacterial isolates, 53.7% were MDRe
highest number of MDR among gram-negative bacteria
was seen ifK. pneumoniae and Pseudomonads (Figure
1). Non-fermentative bacteria were more MDR (77.8%)
thanEnterobacteriaceae (68.9%) isolates. Multiresis-
tance was more common in isolateskopneumoniae and

Acb complex from inpatients (Table 2).
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Table 3 shows the categorical association betweemia
and CKD. To define anemia, we had taken cutoff {poin
for hemoglobin level was 200 mg/dL (2.26 mmol/L).
Anemia was defined by using the World Health Organi
tion (WHO) guidelines for hemoglobin level of <181

for men and <12 g/dL for women. Anemia was found in

male CKD cases, female CKD cases and total CKDscase
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Table 3. Distribution of Sudy Population according to anemia in male and Female (Anemia defined by using the
World Health Organization (WHO) definition of hemoglobin of <13 g/dL for men and <12 g/dL for women)

Male population Female population Total Study Population

CKD Control CKD Control CKD Control
Total number 92 92 71 71 163 163
Anemia 38(41.3%) 8(8.7%) 40(56.34%) 14(19.7%) 7&%) 22(13.5%)

Applied Chi square test, statistically significaratehe level of P-value 0.05
Odds Ratio (total) 5.88, P-value <0.001

Odds Ratio (male) 7.39, P-value <0.001

Odds Ratio (female) 5.25, P-value <0.001

P value obtained from Chi square test

Figures within parentheses indicate percentage

were found to be 41.3%%, 56.34%% and 47.8%% respemia in late stage CKD in whom the mean value of them
tively. Similarly, anemia found in male non-CKD ltbg globin concentration were found to be 9.41+2.9 drawdi
controls, female non-CKD healthy controls and toiah-  8.39+2.75 gm/dl respectively, for stage IV CKD atage
CKD healthy controls were found to be 8.7%, 19.7d a V CKD. Afsar et al [10] and Suiga et al [11] reported that
13.5% respectively. 75% and 73.1% respectively had anemia in CKD ptien
Both of their findings were higher than our findsndn
Figure 1 shows the gender wise and total prevalefice our study, 38.04% of patients had advance stag€&bf
anemia in different stages of CKD and in total CE@p- i.e. stage IV CKD and stage V CKD. Disproportiomate
ulation. Anemia was found to be increased progvelsi distribution of advance renal disease in whom Jegh
with declining GFR and progression of CKD. 17.64%6 o number of anemia may be accounted for differenh hig
stage | CKD, 27.78% of stage Il CKD, 48.38% of stag prevalence of anemia in CKD in different studies.
Il CKD, 74.19% of stage IV CKD, 80% of stage V CKD We found that 17.64% of stage | CKD, 27.78% of stiig
and 47.85% of all CKD had anemia (P-value <0.001)CKD, 43.38% of stage Ill CKD, 74.19% of stage IV
Similarly in female population, 25% of stage | CKD, CKD, 80% of stage V CKD and 47.85% of all CKD had
37.5% of stage Il CKD, 53.84% of stage Ill CKD, & anemia. Mc Clellan et al conducted a study in gdar
of stage IV CKD, 83.33% of stage V CKD and 54.29%% o number patients i.e. 5222 patients in a US multieen
all CKD had anemia (P-value <0.001). Similarly imlen  survey by using cut off point of hemoglobin concatibn
population, 11.11% of stage | CKD, 20% of stage 1112 gm/dl to define anemia had documented overalt in
CKD, 44.44% of stage Ill CKD, 61.11% of stage IV dence of anemia in CKD was 47.75% which is veryimuc
CKD, 77.78% of stage V CKD and 42.39% of all CKD similar to our study [12] . However, Mc Clellan atre-

had anemia (P-value <0.001). ported 26.7% had anemia in stage Ill CKD had pregre
sion to 75.5% had anemia in stage V CK&milarly,
Figure 1: Bar chart showing gender wise and total prevalence of Valderrabano et al documented the mUCh hlghereﬂm
anemia in different stages of CKD and in total CKD population of anemia in CKD patients was 68% though they wsgd
> off point for hemoglobin concentration 11 gm/didefine

90.00%
80.00%
70.00% [
60.00% [
50.00%
40.00%
30.00% [~
20.00% [~

anemia [13]. Different factors are associated v@GiKD
such as absolute and/or relative erythropoietinmooe
deficiency, inflammation and oxidative stress mdya
cate the development of anemia in CKD. High degree
anemia may be related to the peculiarity to theirenv
ment including parasitic infestation e.g. hookwanfes-
10.00% | tation, malnutrition, deficiencies of iron, folateitamin
0.00% — B12 etc. Iron profile, folic acid and vitamin B1Zwe not
Stagel Stagell Stagelll Stagely StageV Total assessed in this study which is our limitation. &etess
of this limitation, our study advocates the higkyalence
Discussion and strong association of anemia with CKD. Someroth
factors including platelet dysfunction causes ameased

Our study reported a high prevalence of anemiaoim- n sk for gastrointest?nal bleeding, shorten_ing afftife of _
dialysis CKD cases of our study setting in TU Téeagh RBC and hemolysis due to uremic toxin accumulation.
Hospital, Nepal with overall incidence of 47.85%heT The extant of anemia increases progressively whith t
high incidence of anemia in overall CKD patientsoir ~ declining glomerular filtration rate [14]. In outusly the
study may be reported due to significant numbears-  incidence of anemia was found 80% in stage V CKDr. O
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result corroborate with the study bfcClellan W et al 6.
[12]. Furthermore, significant decreased of hemioiglo
level, PCV, RBC counts, MCV, MCHC and MCH with
the stages of CKD accounts for anemia of CKD is als /-
a part of anemia due to chronic disease besiddbrery
poietin hormone deficiency.

This cross-sectional study was undertaken in desiteg-
tiary care hospital of Nepal. The enrolled patientye
from the different parts of Nepal from differentnemu-
nity. Our results may be representative of theremun-
try. Yet this study provides the much needed dedand-
ing degree of anemia in CKD population in Nepalchhi o
has not been done before so far. Comprehensiogy &ud
required in large population for the estimationpoéva-

lence of anemia in CKD in Nepalese population. $iomnl 10

different tertiary level hospital of different parbf Nepal
involving a large population size will be more regpenta-
tive of entire country.

In conclusion, we documented a high prevalencenef a 11.

mia in all stages of CKD. We found as much as 1%.64
in patients with stage | CKD and reaching 80% itigeis
with stage V CKD. A strong association between daem
and CKD was found. Anemia in CKD is the established
risk factor for the development of cardiovasculsedse.
Therefore, it is necessary to identify anemia inDCHs
soon as possible and manage them properly befoed-de
opment of cardiovascular disease.
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