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A Meta-analysis of Chemotherapy related Cognitive Impairment
in Patients with Breast Cancer

Park, Jin-Hee'- Bae, Sun Hyoung?

'College of Nursing, Ajou University, Suwon
*College of Nursing, Yonsei University, Seoul, Korea

Purpose: The purpose of this study was to evaluate the cognitive effects of chemotherapy in patients with breast cancer.
Methods: Using several databases, prospective studies were collected up to August 2011. Of 2,106 publications identified, 12
met the inclusion criteria, and 8 studies were used to estimate the effect size of chemotherapy on cognitive impairment. Re-
sults: Twelve studies were done since 2005 and most of the research was performed in Europe or North America. Eight stud-
ies were used to generate effect size across the cognitive domains of attention/concentration, verbal and visual memory, exec-
utive function, visuospatial skill, language, and subjective cognitive function. Each of the cognitive domains showed small ef-
fect sizes (-0.02~-0.26), indicating diminished cognitive function for the chemotherapy group compared with non-chemo-
therapy groups. Conclusion: Finding suggests that breast cancer patients who undergo chemotherapy may experience mild
cognitive decline. Further study is needed to generate knowledge and guideline for interventions to address chemotherapy re-

lated cognitive impairment in these patients.

Key words: Chemotherapy, Mild cognitive impairment, Attention, Memory, Breast neoplasms
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Aot FIA m=719) FAA 27 A oW
(heterogeneity)©] 3T}l 7174}, DerSimonian¥} Laird (1986)2] 3
H 8 72 (random effect model)o] 218+ -G-8 27|19} 95% A= 717F
(confidence interval, 0|3} CI)& A|ABFATE AH&E &ul=17]7} oF
O] Zhe 7 AL B8k a YL v ke EAte) ¢1%)7] 5]
B altof] vjsl -2 Zh& omleiek

P

3) HIEFEAlD] Z8HE ot1o] ISl 2%
A QA7 =ESe 23 WA UdES A5e) $istol

®

Comprehensive Meta-Analysis® software (Biostat, Englewood, NJ,

USA)E o|-8-3}0] Z)j7] &= ¥ (funnel plot)E 12|31 Egger’s linear
regression asymmetry testS ©]-8-5}o] HA 3} TH(Egger, Davey

Smith, Schneider, & Minder, 1997).

Q) AMEE ST 710 Chst Azl 2N

A Ao gt A= = QA4 (Fail-safe N, 0]} Nfs) ©. =2
b5} tHRosenthal, 1991). 0= AR 7HA] Zobg Aite] At
2 A2E 53377 Z29ER] ok ATt ofs) wut=7]7}
QoA oA V=R A 7| 3 Ao 8, FrlEe =i
F(Nfs)7} 2 Aol $AR = E47 A o n 2 yERR 4]

ol oJal A2 F37} AIREE 714l 20 2 ek Thebd N
7t EeEAEE AT AR et e Ao R vEE A 4
5 TAgsh, 2 Ao A= NfsE Comprehensive Meta- Analy51s

software (Biostat, Englewood, NJ, USA) & 0]-8-5}0] &1}tk

0.2, ARATA L
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Figure 137} 2T 5 1278 552005 o] %l 7= glom &3
Eof] whe 2009 =7} 53 A1.7%) 0. = 7 Btk AR s &
0|t} & 79H(58.4%), 4 4H(33.3%), LA EH Ao} 13H(8.3%)0] )
o} AL AR EAS A R AR S Haf 1468 0 & 100
ool 7HG8 A% = 71 Wekth At At AdE Sk
O & AJA|SF 25 (Fan et al,, 2005; Noal et al,, 2011)S A 2|3t 1030 = 6
H(60.0%)0fl 4] ThAFAe] Bt A o] 50604l £3F3IAL, 504 1]
qlo] 33(30.0%)0| ATk & 1231 9] =1 2= 53H(41.7%)0| A7H 4]
MEAS ol gafo] A Q4715 BSI0m, 71 % Cogni-
tive failures questionnaire ¥Fo] 231 9] t=FLof| A AFE-E| ]
RPIRFS: B BSL A4 15604 o) 27 oh
A7) SRR T 1 Ofufo] S FEALE AXJelSicH Table 2). 5t
A Sl sk 1271e] oA 290 o} AL Al
7SR AR S B 2270 2 A Atoll A 928] AREEISIE Q1
A7 YGollAE A71%5E33.7%)0] 71 wol A=A oM, o
o= T X‘%‘3:‘1(31.5‘%: ), A171942(15.2%), A121712121(109%), Al
37 71564%), A5 (3.3%) =0l Uek

=0
TTE

2. 2013719 &H

AAA ERmel E3HE % 128 F Hokas] BAo] s

R SRS O R B3] ST Bk QA7)0 )]

€ B3k 218 B 3> SRS
o

A3 jE o
N5l 2 A ol FO SRS 240 4 2
o] 2o AbEHAAE SURT AT 7= -0.14 (95% CL-
0.24~-0.03,2=2.57,p=010)

= = rer gt
ol vl Al FolgEeo] foIsH W A0 Uehgo
o, AAGEH 2 = Letter-number sequencing testiho] 3-2]8F & 31}
A7)E 7FH tHeffect size=-0.28, 95% CI:-0.48~-0.08, Z=2.78,

p=.005).
Zhkz] 7198 o] 3k3 7] -0.17 (95% CL:-0.25~-0.08, Z=3.66,

p <.00D)E BFsafsto] vt Hlal] Huk 7|ejgo] FAH o

SIS e 2102 Upebelth A8 Z]elel e Tha lof]e)
e} AlzbrefEo = Fste] Z2ke] B4 AntE S At
A}, oof7|19F 9] A2 7]= -0.17 (95% Cl:-0.28~-0.07, Z=3.19,

p=001)2 3}3FaR Fo] v|wFHT} ¢loj7]eldo] EAR o7 &
OI5HA & Ao & Vet on, AARSFHEE 2 = California verbal
learning test short delay free recall®] &3}= 717} -0.39 (95% CL:-0
64--014,Z=311, p=002).0. 2 EAA 0 & -0J513ir}. A|Z17|e}e
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PUBMED CINAHL EMBASE Psycolnfo OVID KMBase KoreaMed RISS Hand searching
1,403 130 306 213 214 1 2 1 16
[ J

2,286 records identified through
database searching

!

2,106 records after
duplicates removed

!

84 records screened

!

66 text articles 54 full-text articles excluded:
assessed for eligibility
after 18 duplicates

2,022 records excluded
(1,951 by title and 71 by abstract)

A4

v

- The effect of chemotherapy on cognitive
function not measured (n = 13)

removed o -
- Cognitive function not measured as an outcome
l (n=75)
- Study design criteria did not include matching
(n =34)

12 studies included
in qualitative
synthesis

|

8 studies included in
quantitative synthesis
(meta-analysis)

- Full-text not published or not searched (n = 2)

~
[Included} [ Eligibility J [ Screening J[ldentification
_

Figure 1. Flow diagram of study screening.

Table 2. Characteristics of 12 Research Studies (N=12)
Characteristics Categories n (%) Range
Publication year 2005 2 (16.7)

2006 183
2009 5 (41.7)
2010 3 (25.0)
2011 183
Region North America 7 (68.4)
Europe 4 (33.9)
Other 183
Sample size <50 183 46-328
50-100 4 (33.3)
>101 7 (58.4)
Mean age of study participants (year) <50 3 (30.0)
50-60 6 (60.0)
=61 1 (10.0)
Not reported 2
Instrument of subjective cognitive ability Cognitive failures questionnaire 2 (333
Multiple ability self-report questionnaire 1(16.7)
Patient's assessment of own functioning 1 (16.7)
Subjective cognitive functioning 1(16.7)
Interview 1 (16.7)
Not measured 6
Post-test period after treatment (months) <1 3 (25.0) 0.25-12
1-3 7 (68.4)
>4 2 (16.7)
Follow up period after treatment (months) <6 5 (41.7) 1-24
6-12 4 (33.3)
=13 3 (25.0)
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Table 3. Effect Sizes for Chemotherapy on Cognitive Function
Test s U & e e z p s
Attention/concentration 19 1,615 -0.14 -0.24 -0.03 2.57 010 15
Digit span-forward and backward 3 265 -0.08 -0.32 0.16 0.64 524
Digit span-forward 2 127 -0.24 -0.73 0.25 0.96 337
Trails making test-part A 5 392 -0.06 -0.27 0.14 0.61 538
Arithmetic 4 311 -0.06 -0.29 0.17 049 626
Letter-number sequencing 5 420 -0.28 -0.48 -0.08 2.78 .005
Memory 30 2,204 -0.17 -0.25 -0.08 3.66 <.001 73
Verbal memory 20 1,602 -0.17 -0.28 -0.07 3.19 .001 32
CVLT short delay free recall 3 265 -0.39 -0.64 -0.14 3.11 .002
CVLT long delay free recall 3 265 -0.08 -0.33 0.16 0.68 500
CVLT long delay recognition 3 265 -0.06 -0.30 0.19 0.47 636
RAVLT immediate recall 6 458 -0.21 -0.41 0.00 1.94 052
RAVLT long delay recall 5 349 -0.11 -0.36 0.14 0.86 392
Visual memory 10 602 -0.15 -0.32 0.01 1.85 .063 0
RCFT immediate recall 5 301 -0.19 -042 0.04 1.59 113
RCFT long delay recall 5 301 -0.12 -0.35 0.1 1.04 297
Executive function 17 1,407 -0.08 -0.18 0.03 1.35 176 0
Digit symbol-coding subset 4 311 -0.09 -0.32 0.14 0.76 A4
Digit symbol-symbol search subset 4 311 -0.09 -0.32 0.14 0.80 421
Trails making test-part B 5 392 -0.09 -0.30 0.11 0.90 .366
Digit span-backward 4 393 -0.03 -0.24 0.19 0.24 812
Visuospatial skill 2 127 -0.11 -0.47 0.26 0.58 562 =
RCFT copy 2 127 -0.11 -047 0.26 0.58 562
Language 3 265 -0.02 -0.26 0.23 0.13 902 0
Boston naming test 3 265 -0.02 -0.26 0.23 0.13 902
Subjective cognitive function 6 474 -0.26 -0.44 -0.07 2.76 .006 6
Cl=Confidence interval; CVLT = California verbal learning test; Nfs=Fail-safe N; RAVLT = Rey auditory verbal learning test; RCFT=Rey complex figure test.
*The number of studies included per cognitive domain; Total number of participants per effect size; “Weighted standardized mean difference.
9] a337]+=-0.15(95% CL-0.32~ 0.01, Z= 1.85, p=.063)2 3}5t2 3. HIEE 4™ U MEE S0t37|of ChEt A2z AE
o] Hlalto] uis Wetont FofshA] oFtaL A7 |8 e &
et 27 AAre] B 7] B EAA O frofshA] ekt HIEE A4S 915to] funnel plotS- T12] $9H4 0 2 Y=
71 9] A7)0 At -0.08 (95% CL-0.18~ 003, 2=135,  2Holgt 3, v @57} EA O R G0l o] R 2 Trts)]
p=176)= Spetaigo] Hlmaol Hls| LEorort fofata) ehokir, 915kl Egger's test S AAIBHATE 1 Ak 0315 (p= 540, 7]°]
A 15-& 24T ) Ak Gn7) RE SARO R Golat  B(p=758) WA l(p=202) Aol el(p=75), F VA QA5
2] QFokek A1 E7E 714 @ o529 ;é:?};ﬁ]% ZFZF =013 (p=988) A =7 f-oJ5kA] ol E3k WAo] gl o2
-0022 spstRulro] ulmE] vla) Bokort BAK o 2 fojst  RAjEIglon), BTt 7142 2e] elnto] HAlo) EakEo] kg,
A Stk ok = skl A 3 A2 o183 gerstest S AN 4 9ick B e 2318 717bel) Sl
A71sol vAl e Y EESFAAEHAAE o] 8ot AbERt A% =R 0l Nss FoREH 9] 45 158, 7199 B
AT} F A Q7159 BT -02605% CL-044~-007, 73, 78 Q1A7)52] 29 60|, W5t dofisee
=276, p=006)% SR & Whe Gubot SAph wjmo] wls)  Zhomo|glom, Al gTt 7142 29e) Aute] HAjo] Zgluo]
F AR50l felai W Ao = hede Nfs7FAHEEIA] 29Tk 2 71elele) A9 gro 2 sistanio] 4
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