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The incidence risk of programmed cell death-1/
programmed cell death ligand 1 inhibitor-related
alopecia for cancer patients

A systematic review and meta-analysis
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Abstract \\\
Purpose: To evaluate the incidence risk of programmed cell death-1/programmed cell death ligand 1 (PD-1/PD-L1) inhibitor- |
related alopecia for cancer patients, the meta-analysis was put into practice.

Method: The meta-analysis was designed and put into practice according to the preferred reporting items for systematic reviews
and meta-analyses (PRISMA) guidelines.

Results: After rigorous screening and verification, 22 clinical trials involving PD-1/PD-L1 inhibitors were collected for the final
comprehensive analysis. The incidence risk of alopecia for all-grade in the PD-1/PD-L1 group was significantly lower than that in the
control chemotherapy group (odds ratio [OR]=0.01, 95% confidence interval [CI]: [0.01, 0.04], *=86%, Z=8.73 [P < .00001]).
Similar to the above, the incidence risk of alopecia for grade 3-5 related to PD-1/PD-L1 was obvious lower than the control group
(OR=0.17, 95% CI:[0.05, 0.55], [°=0%, Z=2.97 [P=.003]). When 7 clinical trials (°PD-1/PD-L1 + Chemotherapy vs Chemotherapy)
were taken to evaluate the risk of alopecia for all-grade and grade 3-5, no statistically significant results were found.

Conclusion: The incidence risk of alopecia caused by PD-1/PD-L1 is significantly lower than chemotherapy, and there is no
statistical significant evidence that PD-1/PD-L1 combined with chemotherapy would increase the incidence risk of alopecia.

Abbreviations: Cl = confidence interval, FE = fixed effect, HR = hazard ratios, OR = odds ratio, PD-L1 = programmed cell death
ligand 1, PD-1 = programmed cell death-1, PRISMA = preferred reporting items for systematic reviews and meta-analyses, RD = risk
difference, RE = random effect, RR = risk ratio.
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1. Introduction alopecia is not life-threatening, it has a serious impact on the
Alopecia is a common side effect of chemotherapy."™ It is  quality of patients’ life.'=! In clinical work, alopecia caused by
commonly found in the process of antitumor treatment related to  drugs used in anti-tumor therapy is the problem that patients are
chemotherapy drugs such as doxorubicin and paclitaxel."™  mostly concerned about.!®! Whether in clinical trials or in clinical
Severe alopecia can even lead to irreversible results.”! Although  work, alopecia was regarded as a common adverse events that
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was recorded in the patient’s medical records and the prognosis of
alopecia was needed to be explained to cancer patients
carefully.!®”!

Programmed cell death-1/programmed cell death ligand 1 (PD-
1/PD-L1) inhibitor, considered as an immunotherapy anti-tumor
drug, had achieved pleased and satisfied therapeutic effects for
solid tumors in many clinical trials.’®2°! It was reported that PD-
1 inhibitor induced alopecia areata in some former published case
reports and meta-analysis.**~?! With the completion of some
new PD-1/PD-L1 related clinical trials in recent years, various
drug toxicity reactions had also been reported, and alopecia was
the drug toxicity reaction that was frequently reported.’®2°! PD-
1/PD-L1 related treatment regimens were different in different
PD-1/PD-L1 related clinical trials, and the incidence rate of PD-1/
PD-L1 related alopecia was also various.'**°! The role of PD-1/
PD-L1 inhibitors on the incidence of alopecia in different tumors
and different treatment options remained to be further clarified
by our detailed analysis.'*>° In order to clarify the relationship
between incidence risk of alopecia and PD-1/PD-L1 inhibitors,
the meta-analysis was designed and put into practice.

2. Method

The meta-analysis was designed and performed according to the
preferred reporting items for systematic reviews and meta-
analyses (PRISMA) guidelines.[33-3%!

2.1. Types of enrolled studies

Phase III and randomized controlled clinical trials with the
information of alopecia and published in English will be given
priority, followed by phase I, phase I, and phase IV clinical trials. At
least, one of PD-1 or PD-L1 inhibitors was prescribed for
participants, diagnosed with solid malignant tumors rather than
hematological malignancy.**! For all included clinical trials, at least
one control group is necessary. If >1 control group are involved in
the enrolled clinical trial, only the control group involving alopecia
will be used for the final comprehensive analysis.

2.2. Search strategy

The literature search of the meta-analysis was performed on March
27,2020, using the following key words in PubMed: “neoplasm,”
“cancer,” “tumor,” “PD1/PD-L1,” “nivolumab,” “Opdivo,”
“pembrolizumab,” “Keytruda,” “Imfinzi,” “MK-3475,” “atezoli-
zumab,” “Tecentrigq,” “avelumab,” “MPDL3280A,” “Bavencio,”
“durvalumab,” “BMS-963558.” Original clinical trials involving
PD1/PD-L1 inhibitors for cancer patients, reported between March
27,2010 and March 27,2020, were checked by a systematic search
of PubMed. The following keywords will were used for the literature
search.®* Involving clinical trials for human beings, reported in full
text, abstract, or poster form, were collected and checked by 4
members of our team (ML, LH, YT, LY). Other 5 members (XR, LL,
QS, LL, and XW) were responsible for checking eligibility and
duplicate independently by screening titles and abstracts of relevant
studies.®* If alopecia was mentioned in the published article, no
specific data were presented. We would contact the corresponding
author of this article to further determine whether specific data on
alopecia were available, otherwise this article would be excluded
from the final comprehensive analysis. The basic characteristics
involving all enrolled clinical trials would be summarized and
displayed in a table (Table 1).
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2.3. Assessment of study quality and publication bias

Just as proposed by the Cochrane Collaboration, Funnel plot,
Egger test, and Newcastle-Ottawa scale, were used for evaluating
the bias of the enrolled trials.!***=3%] Four members of our team
(ML, LH, YT, LY) were designated to give comprehensive
evaluation for study quality. The evaluation results, including
random sequence generation, allocation concealment, blinding of
participants and personnel, blinding of outcome assessment,
incomplete outcome data, and selective outcome reporting,
proposed by the Cochrane Collaboration, would be summarized
in a single figure.!*3-3%

2.4. Outcome and exposure of interest

The clinical trial name, NCT number, year of publication, phase,
tumor type, treatment regimens, number of participants
(experimental group and control group), number of alopecia,
and previous therapy were collected and summarized in a table
(Table 1). Alopecia, including all-grade and grade 3-5, was used
for the final comprehensive meta-analysis.**

2.5. Assessment of heterogeneity and statistical analysis

The heterogeneity among all enrolled clinical trials was screened
and assessed by Cochrane O statistic and the I* statistic, which
were proposed by Higgins et al.**3! The range of I? values was
used for evaluating the grade of heterogeneity (low: I* values
<25%; moderate 25-50%; high >50%). Odds ratio (OR) and
95% confidence interval (CI) were taken into account for dealing
with all the data and calculated by random effect (RE).13+4°!
Fixed effect (FE) model was only used for the calculation of
funnel plot.?**1P < 05 was deemed to be of statistically
significance difference. All involving statistical tests of the meta
were all 2-sided. In order to solve the problems encountered in the
calculation process, we would perform enough subgroup analysis
for all relevant data. All the data consolidation and analysis were
performed by the software of Review Manager 5.3.

3. Results

3.1. Literature search results

The searching process was provided in the Supplemental Digital
Content (supplemental material I, http:/links.lww.com/MD/
E965). Five hundred twenty four records were identified according
to the preliminary searching principle set by us (Fig. 1). After
rigorous screening and verification, 22 clinical trials involving PD-
1/PD-L1 inhibitors were collected for the final comprehensive
analysis.® %! The screening process for all enrolled clinical trials
was shown in the form of flow diagram (Fig. 1). Risk of bias
summary, review authors judgement about each risk of bias item
for each included study, was displayed in (Fig. 2).13%°!

3.2. Characteristics of identified trials

The basic characteristics of all the enrolled clinical trials were collected
and gathered in (Table 1).¥2°! All enrolled clinical trials were reported
to be randomized controlled trial (RCT). The specific PD-1/PD-L1
inhibitors involved in the meta-analysis were shown below:
nivolumab (PD-1, n=5),*"?**?"1 pembrolizumab (PD-1, n=
8),18:13,15,18,20.23,29] 5 o L maby (PD-L1, n = 7),110-12:16:17,1922]
avelumab (PD-L1, n=1),"*" durvalumab (PD-L1, n=1).*%
Among all enrolled clinical trials, 19 were reported to be phase


http://links.lww.com/MD/E965
http://links.lww.com/MD/E965

www.md-journal.com

Li et al. Medicine (2020) 99:42

(panuruog)
(17-ad) Oivo)
sa|desay)
uoljeuIquiod
OTOSN Al Jo diil 8beis € paseq wnuileld S0¢ 8.6 609 [9Xe18300 SA qewnzjozely (ewnzljozayy /2¢8002010N el 02 ‘B 10 Jefewmy 2l
(1-ad) (G70-3LONAIM)
Adelaylowayd
JN PasueApy € paseq-wnuneld G6 GG¢ 99z  Adesstpowisyy SA qewnzijoiquiad - GeLINZoIGUISd 9E79G22¢0LON gyl 02 ‘10 unwieg |1
(17-ad) Bivo)
9T0SN Adelaylowayo
aljelselau/paouenpe A|eao € paseq-wnulield 8¢ 514 9g [8Xe18200 SA qewnzijozely gewnzljozayy £2¢8002010N Ly8l0C e EPH O
(17-ad) ((r LZIoBIAN)
(18xe1900( 10 |8%EH|IBd
N oneiselsw Adelaylowayd ‘uiunuIA 821042 S, ueIsAyd)
10 paouenpe A|eao € paseq-wnulield €Gl 544 6GY fidessyjowsy) sn qeunzjozsly (ewnzljozayy £0820€C0LON [810C ‘e 18 sajmod 6
(1-ad) (190-3LONATM)
130UBd
uopoun( [eafeydosso auIpiwAdolonyy
-01jsef Jo opse paouenpy € pue wnuped v 4% 9/¢ ¥6¢ [oXe}ljoBd SA qewnzijoquiad  qewnzijolquiad 8670.EC0LON (618102 ‘e 39 ) BLeNuS 8
(17-ad) (002 BunT NIT3AVYP)
JTOSN uswibel
juaLnoal Jo A Jo gl 8beis € Bujureiuo wnupeld 16 G9¢ £6¢ [8Xe}900( SA Celunjeny qeuiniany ¢/1S6€C010N (8102 ‘[e 19 Isapeg L
(1-ad) (L07-3LONATN)
[8Xe}ljoed
JT0SN +Upe|dogued sh [axeNjoed
snowenbs ‘olelselajy € ON 0€e 08¢ 8¢ +UnejdogJe) + gewnzijoiguisd  qewnzjolquiad GE¥S222010N (18102 ‘[e 19 saiy-zed 9
(17-ad) (0G L1emodl)
[8Xe}ljoed
+ Ujejdogue) + qewinzioeasg
OT0SN SA [9Xeljoed + uiejdoglen
SNoWenbsUON oleIsels) € ON 96¢ ¥6¢ €6€ +(ewinzioensg + gewnzl|jozely (ewnzljozayy €¥7199€2010N 1218102 ‘[e 18 MsuIo0S g
(17-ad) (€€ 1Jemodl)
unejdogue)
+opisodolg sa unejdoglen
07108 abejs-anisueixg € ON Gel 961 861 +8pisodo}q + qewnzijozaly gewnzljozayy 6/G€9/¢010N [,810Z ‘e 18 UoH 14
(17-ad) (o€ LuoIssedi)
|exelljoed-qeN
JANL paduenpy € ON 106 8ey 414 SA [axey|oed-GeN + qewnzijozapy gewnzljozayy 168G27¢0LON (08L0C ‘e 18 plwyds €
ewixmay (1-ad) (070-3LONAM)
OOSNH uswieal} 10 ‘[exe1800(Q]
ljejselsw 10 juslindsy € Bujureiuod wnuneld 9¢ 144 9ve ‘SexallOUId)\ SA Gewnzijoiquisd - Gewnzijoquiad ¢¥02G22010N 56102 ‘B 18Uay0) ¢
JT0SN (1-ad) (@70-3LONAN)
oelselsW Adelayloway) paseq
10 psauenpe A|eao € ON 8cl S19 9¢9 -wnuneld sA qewnzijolquad - qewnzijolquad 7680¢¢¢0LON 6102 ‘e 19 0N b
adA} Jown} Huinajonu| aseuyd Adeiay) snoinaid eloadjoe dnoib dnoib uawihal Juswiyear) aweu bnig aweu ey ERNEIETEN] ON
Jo Jaquiny  jojuon  [ejudwpadxy Jaquinu 19N

*s|el} [eolul|d gg JO sonsuUaloeieyd oiseq



http://www.md-journal.com

icine

Med

Li et al. Medicine (2020) 99:42

"BUWIOUIOIRY [BI[BLI0IN="1)) ‘180URD 1SBaI] BAeBaU-8|

1=9gNL ‘1eourd Bun| |80 [lRWS=19T0S ‘BWOUIOILD [|30 Snowenbs [eabeydosso=199S0 ‘18oued Bunj 80 [[BWS UoU=7TISN ‘BWIOUIILI (|89 SnoLeNbS %03u-pue-pesy=9SNH

upejdogue)
+ [axel|oed SA unejdogle)

(1-ad)

(€25-3LONATM)

JaNL Il 8bess Jo || 8beig € ON 169 06€ ¥8/ +[9Xe)l|j0ed + qeWnzljoiquiad  elunzjoiquuisd 8879€0S0LON (620¢0¢le 18pIuyds ¢
(17-ad) (NVIdSYO)
apisodoje-wnuneld S
0710S 8bels-onsuslxg € ON v/l 99¢ G9¢  episodole-wunuiield + qeuwnieang gewnfenng ¢/8€70€010N 190102 ‘e 18 saly-zed |
(1-ad) (£€0 81RM8YD)
(unejdogien
1010IYul 4yyg e pue +|9XelI9ed 10 auIZegleoe()
ELUOUBIBJ\| paoueApy € qewnuidy Jo ‘qewnuidi 6¢ ¢l 89¢ 09| Adesayiowayd sa gewnjonN Qewn|oAIN 9%/ 12/ L0LON LzS+0C ‘B 19 18GAM 02
(1-ad) (€-NOILOVHLLY)
(9930) Adelaylowayo
BLWOUIDIRD [j89 Snowenbs paseq-wnuned (]axe1900p Jo [oxe)I|9Rd)
[eafieydoseo paaueApy € pue sulpjwiAdoson|4 L0k 80¢ 60¢ fideletpoway) sn qewnjoAN GewnjoAIN ¢¥¢695¢01ON 0z010C e 0rY 6l
O7T0SN 1180-snowenbs (1-ad) (210 81RM8YD)
uswibal
peouenpe A| Jo gil 8be1s € BujureIloo-unupeld 6¢ 6¢l Lel [8Xe1800Q SA (eLN|OAIN GBewn|oAIN ¥00¢7910LON G102 ‘e 18 Jowuelg gl
(1-ad) (260 81epMO8YY)
910SN Adelaylowayd
snowenbs UON paoueApy € 19qnop paseq-winulield 89 89¢ /8¢ [9Xe1830Q SA elun|onN Gewn|oAIN /98€/9101ON (vz1G102 ‘B 1oweybiog /1
€0l o] eve £29910¢ B8 1SQBH 9l
Adelspowsy) (1-ad) (010-ILONATM)
JT0SN
paouenpe ‘ensod-|7-0d €/ 18|qnop-wnuneld 70l L0} 6€€ [9Xe}830( SA ewnzijoiquisd  gewnzijolquisd /69506 LOLON €2V910C B8 1sqeH gl
fdesayowsy) (17-ad) (4v1dod)
10N
ljejselsw 10 paoueApy ¢ wnupe|d-1s04 €S Gel 148 [8Xej00Q SA qeuwnzijozely gewnz|jozay €66E06 010N ;79102 ‘e 10 Jaydequalys4 G|
(OOSNH) 08N
pue pesH 8yl JO ewiouldIe) (1-ad) (L7} 81RIMO8YD)
Adelaylowayo (qewixna) 10 ‘|axe1800(]
[180-snowenbg jualinasy € paseg-wnuneld 4" LEE 9¢e¢ ‘91exa110L18|A) SA GRWN|OAIN Gewn|oAIN 9€9G60}¢0.1ON nz910C ‘B8 syl
(1-ad) (120-ILONATM)
paxanewad
979SN snowenbs +unejdogue) SA paxanslad
-uou ‘Al Jo g|| ebeis ¢ ON oL 29 65 +upejdogie + qewnzijoquiad - GeINZ0Iqwiad ¥/96€02¢0.1ON 0z9102 ‘e 19 Jsbue gl
adAy sown) Buiajonu) aseuyd Adesay} snoinaig eloadjoe dnoib dnoib uawibai Juawyeal] aweu bnig aweu |eu} ERITEIETE N ON
Jo Jaquiny  josuon  [ejudwpadxy Maquinu | 9N
*(Penunuo9)




Li et al. Medicine (2020) 99:42

www.md-journal.com

!
Records identified Additional records identified through
5 through PubMed other sources(Former published meta-
B searching analysis,Cochrane Library,Mediline )
§ (n=461) (n =63)
=
=
7
o)
r 3y
e Records after
duplicates removed
& (n =443)
£
o
o y
g Records excluded, with
Wl Records screened .| reasons (Just PD-1/PD-L1
(n=443) i related research, not
N— clinical trials. n =150)
== y
Abstract assessed for Articles excluded, with
Fed eligibility reasons (Failure to meet
3—5 (n=293) the inclusion criteria for
) clinical trials. n =247)
-
e Studies included in Full-text articles excluded,
qualitative synthesis > with reasons (Without
p— (n =48) useful information. n =24)
= '
@
3 Studies included in
E quantitative synthesis
(meta-analysis)
(n=22)

Figure 1. Flow diagram of enrolled clinical trials.

II1,18-19:21:24-291 3 \were reported to be phase IL%?? and 1 was
reported to be phase I/IIL"3 The involving tumor types among 22
enrolled trials were non small cell lung cancer (NSCLC) (n=
11),18:1271417:19.2022°251 gpa]| cell lung cancer (SCLC) (n=
2),15281 yrothelial cancer (UC) (n=2),11%'® triple-negative breast
cancer (TNBC) (n=2),1%*! head-and-neck squamous cell
carcinoma (HNSCC) (n=2),1>?!! advanced gastric or gastro-
oesophageal junction cancer (n=1),[** oesophageal squamous cell
carcinoma (OSCC) (n=1),°! and melanoma (n=1).>"!

Among 14 enrolled clinical trials with previous treatments,
1921271 13 of them underwent previous platinum-containing
regimens before PD-1/PD-L1 inhibitors.”"*'%12¢] Tn other 8
clinical trials, PD-1/PD-L1 inhibitors were used for the first line
therapy choice.[319-13:20:28291 py_1 jnhibitors were prescribed in 13
clinical trials,[®:%13:15:18:20.21.23-27.29] o hjle PD-L1 inhibitors were
used for the other 9 clinical trials.['0-1%14:16:17:19,22,28]

[9,14—

3.3. Risk of bias

Newcastle-Ottawa scale was taken into account for the
assessment of study quality and risk of bias among enrolled
clinical trials.®® The evaluation results, including random
sequence generation (selection bias), allocation concealment
(selection bias), blinding of participants and personnel (perfor-

mance bias), blinding of outcome assessment (detection bias),
incomplete outcome data (attrition bias), and selective outcome
reporting (reporting bias), proposed by the Cochrane Collabo-
ration, were summarized in a single figure (Fig. 2).15%°!
Publication bias, checked by Harbord test,**! was shown in
the form of funnel plots (Supplemental Digital Content; S
Figure 1, http://links.lww.com/MD/E961, S Figure 2, http://links.
lww.com/MD/E962, S Figure 3, http:/links.lww.com/MD/E963
and S Figure 4, http:/links.lww.com/MD/E964).[8-2]

3.4. Incidence risk of alopecia (PD-1/PD-L1 vs
chemotherapy)

All the data were divided into 2 groups according to the treatment
regimen of the experimental group and the control group. These 2
groups are shown separately as follows: Group A (PD-1/PD-L1 vs
chemotherapy),[®*141%21=271 Group B (PD-1/PD-L1 +chemo-
therapy vs chemotherapy).[1%13:20:28:291 Then_ a full subgroup
analysis in each group was performed according to the specific
treatment plan, or tumor type, or drug type, or specific drug name
(Figs. 3 and 4).18-2934

The overall analysis result of alopecia for all-grade relating to
Group A was shown in the form of forest plot and gathered at the
bottom of Fig. 3 (OR=0.01, 95% CI: [0.01,0.04], *=86%, Z=
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Figure 2. Risk of bias summary: review authors’ judgement about each risk of
bias item for each enrolled study.
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8.73 [P <.00001]).18%1419:21-27 The existence of high hetero-
geneity could be found (I*=86%). Through subgroup analysis, it
could be inferred that the heterogeneity might mainly originate
from these 2 clinical trials involving UC."®®! Publication bias
was evaluated in the form of funnel plot, which was shown in
Supplemental Digital Content (S Figure 1, http:/links.lww.com/
MD/E961).18:21471921=27] '"The existence of asymmetry was
found through the funnel chart (Supplemental Digital Content,
S Figure 1, http:/links.lww.com/MD/E961).18::14-19:21-27]
Through subgroup analysis, it could be inferred that publication
bias mainly came from the clinical trial of UC (Bellmunt et al).[*8!

Similar to the above trend, the incidence risk of alopecia
for grade 3-5 was obvious lower than the control group (OR=
0.17, 95% CI: [0.05, 0.55], *=0%, Z=2.97 [P=.003],
Fig. 5).18:1318:19.21.23.251 N heterogeneity was found among
all enrolled clinical trials (I*=0%, Fig. §).[8:15:18:19:21.23.25] The
funnel plot was provided in Supplemental Digital Content (S
Figure 2, http:/links.lww.com/MD/E962).18:15:18:19,21,23,251
publication bias was found through it.

3.5. Incidence risk of alopecia (PD-1/PD-L1 +
chemotherapy vs chemotherapy)

Seven clinical trials were collected and analyzed for the incidence
risk of alopecia for all grade.['913:20:282%1 No statistically
significant difference in the incidence risk of alopecia was found
between the experimental and control groups (OR=1.11, 95%
CL: [0.95, 1.30], ?=34%, Z=1.29 [P=.20]; Fig. 4).'°-
132028291 The existence of moderate heterogeneity could be
found (I*=34%) among all the data.!'"1320:28:2°1 Through
subgroup analysis, it could be concluded that the heterogeneity
might mainly originate from these 2 clinical trials involving
NSCLC (I*=48%).1'3?%! Publication bias was evaluated in the
form of funnel plot, which was shown in Supplemental Digital
Content (S Figure 3, http://links.lww.com/MD/E963).[1%
132028291 No obvious publication bias was found among all
enrolled clinical trials Supplemental Digital Content (S Figure 3,
http://links.lww.com/MD/E963),[10-13:20,28,29]

Four clinical trials with the information of alopecia for grade
3-5 were put into practice for further analysis.['%13282°1 Similar
to the above results, no statistically significant difference in the
incidence risk of alopecia was found between the experimental
and control groups (OR=0.97, 95% CI: [0.48, 1.97], ’=0%,
Z=0.08 [P=.93]; Fig. 6).11%13:28:2%I N heterogeneity was found
(I*=0%) among all enrolled data.""%'3?%2%I The funnel plot was
shown in Supplemental Digital Content (S Figure 4, http://links.
lww.com/MD/E964).110:13:28:291 N6 obvious publication bias was
found.

4. Discussion

Alopecia is a common side effect of chemotherapy. It is
commonly found in the process of antitumor treatment related
to chemotherapy drugs such as doxorubicin and paclitaxel.['™!
Severe alopecia can even lead to irreversible results.”! Although
the occurrence of alopecia has been reported in some studies
involving targeted drugs combined with chemotherapy,!®*! it is
not a common drug side effect of targeted anti-tumor drugs.
Severe alopecia was rarely reported to be caused by targeted
drugs alone.[$15:18:19:2L.23.251 1y order to clarify the relationship
between alopecia and PD-1/PD-L1 inhibitors, the meta-analysis
was designed and put into practice.
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Fermis RL,etal.2016 0 236 14 111 47%
Cohen EEW,et al.2019 1 246 25 234 58%
Subtotal (95% CI) 482 345 10.5%
Total events 1 39

Heterogeneity: Tau®*= 0.00; Chi*=0.24, df=1 (P=0.62); F= 0%

Test for overall effect: Z= 4.40 (P < 0.0001)

1.2.2 PD-1VS Chemotherapy(Melonoma)

Weber JS et al.2015 1 268 28 102 58%
Subtotal (95% CI) 268 102 5.8%
Total events 1 28

Heterogeneity: Not applicable

Testfor overall effect: Z= 4.50 (P < 0.00001)

1.2.3 PD-1/PD-L 1 VS Mono-chemotherapy(UC)

BellmuntJ.etal.2017 0 266 96 255 47%
Powles T,etal.2018A 0 114 33 12 4AT%
Powles T.etal.2018B 33 459 120 443 7.7%
Subtotal (95% CI) 839 810 17.1%
Total events 33 249

Heterogeneity: Tau®= 9.98; Chi*= 21.01, df= 2 (P < 0.0001); F= 90%
Test for overall effect Z= 1.97 (P = 0.05)

1.2.4 PD-1/PD-L1VS Chemotherapy(NSCLC)

Borghaei Het al.2015 1 287 67 268 5.8%
Brahmer J et al.2015 a 13 29 129 47%
Fehrenbacher L,etal.2016 2 142 51 135 66%
Herbst RS et al.2016A 3 339 101 309 7.0%
Herbst RS et al.2016B 2 343 101 309 6.7%
Rittmeyer A et al.2017 3 609 202 578 7.0%
Hida T,etal.2018 0 56 28 45 4.6%
Barlesi F etal.2018 0 393 97 365 47%
Mok TSK,etal.2019 2 636 136 615 67%
Subtotal (95% CI) 2936 2753 53.8%
Total events 13 812

Heterogeneity: Tau*= 0.00; Chi*= 2.75, df= 8 (P = 0.95), F= 0%

Test for overall effect: Z= 16.39 (P < 0.00001)

1.2.5 PD-1 VS Mono-chemotherapy(0OSCC)

Shitara Ketal.2018 1 294 111 276 5.9%
Kato K,etal.2019 3 209 98 208 7.0%
Subtotal (95% CI) 503 484 128%
Total events 4 209

Heterogeneity. Tau®*= 0.07, Chi*=1.10,df=1 (P=0.30); F= 9%
Testfor overall effect Z= 8.05 (P < 0.00001)

Total (95% CI) 5028 4494 100.0%
Total events §2 1337

Heterogeneity. Tau*= 3.12; Chi*=112.86, df= 16 (P < 0.00001), = 86%
Test for overall effect Z= 8.73 (P < 0.00001)
Test for subaroup differences: Chi*= 0.85. df= 4 (P=0.93). F= 0%
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Figure 3. Forest plots of all-grade aolpecia for Group A (PD-1/PD-L1 vs chemotherapy). Subgroup analysis was put into practice based on tumor types and
treatment regimen of the control group. All the data were calculated by random effect (RE) model. Involving statistical tests of the meta were 2-sided. PD-1/PD-L1 =

programmed cell death-1/programmed cell death ligand 1.

After rigorous screening and verification, 22 clinical trials
involving PD-1/PD-L1 inhibitors were collected for the final
comprehensive analysis.’®?°! The screening process for all
enrolled clinical trials was shown in the form of flow diagram
(Fig. 1). Risk of bias summary, review authors judgement about
each risk of bias item for each included study, was displayed in
(Fig. 2).132%1 After evaluation, all enrolled clinical trials were of
high quality.!®=2"!

After calculation and analysis, we found that the incidence risk
of alopecia for all-grade in the PD-1/PD-L1 group was
significantly lower than that in the control chemotherapy group

(OR=0.01, 95% CI: [0.01, 0.04], *=86%, Z=8.73 [P<
0.00001]; Fig. 3).18>1419:2127) Thjs Jower incidence trend could
also be seen in each subgroup analysis (HNSCC subgroup,
Melonoma subgroup, UC subgroup, NSCLC subgroup, and
OSCC subgroup) (Fig. 3).1%21471921227] Therefore, we can infer
that whether it is PD-1 or PD-L1, compared with chemotherapy,
the incidence risk of alopecia for all-grade in the PD-1/PD-L1
group is significantly lower than that in the chemotherapy
group. 5% 141921227V Throueh subgroup analysis, we concluded
that the existence obvious heterogeneity (I* = 86%) might mainly
originate from those 2 clinical trials involving UC.!"®'¥] For the
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PD-1PD-L1 Control Odds Ratio 0Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H. Random, 95% Cl __ Year M-H. Random, 95% CI

1.3.1 PD-1VS Chemotherapy(HNSCC)

Ferris RL et al.2016 0 236 3 111 152% 0.07 [0.00,1.28] 2016 i

Subtotal (95% CI) 236 11 152% 0.07 [0.00, 1.28] e ——

Total events 0 3

Heterogeneity: Not applicable

Test for overall effect Z=1.80 (P = 0.07)

1.3.2 PD-1 VS Monochemotherapy(UC)

BellmuntJ.etal. 2017 0 266 2 256 145% 019[0.01,3.98 2017 e [

Subtotal (95% CI) 266 255 145% 0.19 [0.01, 3.98] e ——

Total events 0 2

Heterogeneity: Not applicable

Test for overall effect: Z=1.07 (P = 0.28)

1.3.3 PD-1 VS Paclitaxel(OSCC)

Shitara K et al.2018 0 294 3 276 152% 013[0.01,2.58 2018 e [T

Subtotal (95% CI) 204 276 15.2% 0.13[0.01, 2.58] == T

Total events 0 3

Heterogeneity: Not applicable

Test for overall effect Z=1.33 (P=0.18)

1.3.4 PD-1/PD-L1 VS PaclitaxelDocetaxel(NSCLC)

Brahmer J,etal.2015 0 131 1 129 13.0% 0.33[0.01,8.07] 2015

Herbst RS et al.2016A 0 339 2 3089 145% 0.18[0.01,3.79] 2016A ————

Herbst RS et al.2016B 0 343 2 309 145% 0.18[0.01,3.74) 2016B ———a

Rittmeyer A et al.2017 0 609 1 578 131% 0.32(0.01,7.77) 2017

Mok TSK et al.2018 0 0 0 0 Not estimable 2019

Subtotal (95% CI) 1422 1325 55.1% 0.24[0.05, 1.13] T

Total events 0 6

Heterogeneity: Tau*= 0.00; Chi*= 0.13, df= 3 (P=0.99), F= 0%

Test for overall effect Z=1.81 (P=0.07)

Total (95% CI) 2218 1967 100.0% 0.17 [0.05, 0.55] “

Total events 0 14
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Figure 4. Forest plots of all-grade aolpecia for Group B (PD-1/PD-L1 + chemotherapy vs chemotherapy). Subgroup analysis was put into practice based on tumor
types and treatment regimen of the control group. All the data were calculated by random effect (RE) model. Involving statistical tests of the meta were 2-sided. PD-

1/PD-L1=programmed cell death-1/programmed cell death ligand 1.

funnel plot, we found that there was a enrolled clinical trial that
clearly deviated from the center of symmetry, suggesting the
existence of publication bias. Through subgroup analysis, it
could be inferred that publication bias might mainly originate
from the clinical trial of UC (Bellmunt et al).!"®! Similar incidence
trend of alopecia for grade 3-5 could also be seen (OR=0.17,
95% CI: [0.05, 0.55], ’=0%, Z=2.97 [P=.003], Fig. 5)
without any heterogeneity or publication bias.[$:1%18:19:21,23.25]

When 7 clinical trials of Group B (PD-1/PD-L1 +chemotherapy
vs chemotherapy) were taken to evaluate the risk of alopecia for
all-grade, no statistically significant results were found (OR=
1.11, 95% CI: [0.95, 1.30], I’=34%, Z=1.29 [P=.20];
Fig. 4).107132028291 1 other words, when PD-1/PD-L1 was
combined with chemotherapy in the process of anti-tumor
therapy, the incidence risk of alopecia was not increased.'%~
13:20.28.291 The existence of moderate heterogeneity could be
found (I*=34%).[10713:20.28:291 Thyough subgroup analysis, it
could be concluded that the heterogeneity might mainly originate
from those 2 clinical trials involving NSCLC (I* =48%).1">*° No
obvious publication bias was found among all enrolled clinical
trials (Supplemental Digital Content; S Figure 3, http:/links.lww.
com/MD/E963).110713:20.28.291 Gimilar to the above results, no

statistically significant difference in the incidence risk of alopecia
for grade 3-5 was found between the experimental and control
groups (OR=0.97, 95% CI: [0.48, 1.97], *=0%, Z=0.08
[P=.93]; Fig. 6).1%13282%1 No heterogeneity and obvious
publication bias was found (I*=0%) among all enrolled
data,[10:13:28,29]

As safety and satisfactory clinical efficacy in the process of anti-
tumor therapy, more and more clinical trials involving PD-1/PD-
L1 inhibitors have been putting into practice.’®2**=*1 More-
over, alopecia was rarely reported in those clinical trials related to
PD-1/PD-L1 without chemotherapy.**™”! Among the clinical
trials enrolled in this study, when PD-1/PD-L1 was used alone, no
occurrence of alopecia above grade 2 was found. 1318192123231
In other words, PD-1/PD-L1 will not cause severe alopecia.
Therefore, in the process of anti-tumor therapy, if severe alopecia
was encountered, it should be considered to be caused by
chemotherapy rather than PD-1/PD-L1 inhibitors. This finding is
helpful to guide us to explain the side effects of treatment to
patients in clinical work and improve the quality of life of
patients.

In a word, the incidence risk of alopecia caused by PD-1/PD-L1
is significantly weaker than chemotherapy, and there is no
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PD-1/PD-L1+Ck therapy  CI therapy Odds Ratio Odds Ratio
2.1.1 PD-1+Chemotherapy VS Chemotherapy(Breast Cancer))

Schmid P.etal.2020 471 784 220 390 21.5% 1.16(0.91,1.49] 2020

Subtotal (95% CI) 784 390 21.5% 1.16 [0.91, 1.49]

Total events 471 220

Heterogeneity: Not applicable

Test for overall effect: Z=1.20 (P = 0.23)
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Heterogeneity: Not applicable

Test for overall effect Z=0.34 (P=0.74)

2.1.3 PD-1+Chemotherapy VS Chemotherapy(NSCLC)
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Test for overall effect: Z= 0.37 (P=0.71)
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Figure 5. Forest plots of Grade 3-5 aolpecia for Group A (PD-1/PD-L1 vs chemotherapy). Subgroup analysis was put into practice based on tumor types and
treatment regimen of the control group. All the data were calculated by random effect (RE) model. Involving statistical tests of the meta were 2-sided. PD-1/PD-L1 =
programmed cell death-1/programmed cell death ligand 1.
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Figure 6. Forest plots of Grade 3-5 aolpecia for Group B (PD-1/PD-L1 +chemotherapy vs chemotherapy). Subgroup analysis was put into practice based on
tumor types and treatment regimen of the control group. All the data were calculated by random effect (RE) model. Involving statistical tests of the meta were 2-
sided. PD-1/PD-L1=programmed cell death-1/programmed cell death ligand 1.
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