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Effectiveness of Telemonitoring Intervention in Children and Adolescents with Asthma:
A Systematic Review and Meta-Analysis

Jung, Youjin"* - Kim, Jimin' - Park, Dong Ah'

National Evidence-Based Healthcare Collaborating Agency, Seoul
“College of Nursing, Korea University, Seoul, Korea

Purpose: This review aimed to evaluate the effectiveness of telemonitoring (TM) in the management of children and adolescents with asthma.
Methods: We searched Ovid-MEDLINE, Ovid-EMBASE, CENTRAL (Cochrane Central Register of Controlled Trials), CINAHL (Cumulative Index to
Nursing and Allied Health Literature), and 5 domestic databases to identify randomized controlled trials (RCTs) published through December
2017. Two reviewers independently selected relevant studies, assessed methodological quality and extracted data, We performed a meta-analysis
of TM versus usual care and summarized the intervention characteristics of included studies, Results: Of the 3,095 articles identified, 8 RCTs (9
articles) were included in this review. The type of TM intervention of included studies was varying across studies (transmitted data, transmission
frequency, data review, etc.). The pooled asthma control score was not significantly different between TM and usual care (standardized mean
difference 0.04, 95% confidence interval (Cl) -0.20~0.28). Another pooled analysis demonstrated no statistically significant difference in asthma
exacerbation between TM and usual care (odds ratio 0,95, 95% CI 0.43~2.09). Overall, the pooled results from these studies revealed that TM did
not lead to clinically significant improvements in health outcomes, but some studies in our analysis suggested that TM increased patient medica-
tion adherence and intervention adherence. Conclusion: The current evidence base does not demonstrate any differences between TM inter-
vention and usual care, but TM intervention might be considered a promising strategy for the delivery of self-management support for children
and adolescents with asthma, Further well-designed studies are needed to assess the effects on clinical outcomes,
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1. A2

B 7 ok 0 AW B4 Sxol Ale AAEUET 3
el A e Az LUl ¥ 2UArA T (randomized
controlled trials [RCT])ol| thet AAE EAE Ao} 2 A
£ 3 5% A% (Cochrane collaboration)2] ZAHe Tzt AM|AA &
Az sHEE (18] 2! PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta—Analyses) 1&©] AJAISH ®|AX &

gk B X n9e] wet 4=l

2. HHZZ (Key question)
E o] SHAIER-S PICO-SD (patient, intervention, compar—

ison, outcome, study design) FAlo] whe} FRIHC 2 RASPAE T
2 2t} 1) A5 (patient)> HAO] 9l oo,
ARt FZT= AlskelA] &t 2) & Aol #A FA(interven—
tion)= ek #elE FEXOE ICTE o]&sto] x| FHE (YA
BE, T4, oFE 58 BE)7H AFELL, olF vige SR AHlE
TUEFste] gxtollA Past &]‘:““ Sol AZ=EE el 3)

8] 2ZRY (comparator) = HA] xtol|A| Al2EE= ) 7]4ke] B4k
& #2(usual care)ott. 4) YARUER S YRFEZH primary

outcomes)E HAAIZER S, HA] oF5}(asthma exacerbation) S A1

e ob5 2
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3 (study design)& RCT=Z 3}
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mobile, videoconference 52| TAF FAET TS L5 _,E_?j 5}
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2 ZAM ZE(search filter)+ SIGN (Scottish Intercollegiate
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120, =9] 2,975)< AAfsiion, T& AME £ EndNote Z
& AHESE] A S5 AA = AA 28 A9 3
2

< A3 B892 F 242870 111, =] 2,317)0|t} 1xk= A
22 Auslel 10150 AMESIQL, 2Rk £5& Flsle] 108
Zlo] AEIIEE, ol 3% AF 7= TS Bl 8710 BL A

i
o
2
o

o 7|1AME Bl 1719] £3lo] 7} Adgs]e] 2% 97
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(3 71F 97)olict(Figure 1, Appendix 1).

3% Ag" AT 8H(trial 71%)9 BIEY A9 7t Ade
Figure 29} 2t} B21S] vigea] %4 99e] 371 At vjEd 9
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Records identified through || Records identified through
international databases domestic databases

(n=2,975) (n=120)

A 4 A 4

Records after duplicates removed

Records excluded by title review

(n=2,428)

v

Records screened

A\ 4

(n=1,413)

Records excluded by abstract review

»

(n=1,015)

v

Full-text articles assessed for
eligibility
(n=108)

Hand search (n=1)

v

(n=907)

Full-text articles excluded (n=100),
reasons for exclusion

- Not original articles (n=9)

- Only abstract available (n=15)

- Not English & Korean (n=1)

A 4

Studies included in qualitative &
quantitative synthesis
(n=9")

*9 articles, 8 trials

» - Not relevant population (n=13)
- Not relevant intervention (n=40)
- Not relevant control group (n=2)
- Not relevant outcome (n=10)

- Not RCT (n=8)

- Multiple publication (n=2)

RCT= randomized controlled trial

Figure 1. Flow diagram of the study selection process.
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Random sequence generation (selection bias)
Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)
Selective reporting (reporting bias)
Baseline imbalance

Funding sources

0%

25% 50% 75% 100%

[ Low risk of bias

[ Unclear risk of bias

Il High risk of bias

2B Risk of bias summary

Chan 2007

Deschildre 2012
Guendelman 2002
Jacobson 2009

Jan 2007
Rikkers-Mutsaerts 2012
Voorend-van Bergen 2015
Wiecha 2015

O @®|® ® @ ® ® ® Blinding of participants and personnel (performance bias)

Q|| ®|®|®| @®|®| O |Blinding of outcome assessment (detection bias)

QOO ® ® ® ® ®| Incomplete outcome data (attrition bias)
®|®|®® O ® G ®|Selective reporting (reporting bias)

Q|0|®|®|0|@|®|®| Allocation concealment (selection bias)
® @ ®|® ® ®|O|0|Baseline imbalance
@ OO B @ @ ® || Funding sources

@ ®|®| O|0|0|®|®|Random sequence generation (selection bias)

Figure 2. Assessment risk of bias in included studies.
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control test) =77F AFSEIRITE ACQE H47t 2845 T4 =
o] ¢t Bl & ojulsh, ¥ Z C-ACTSF ACTE A7t 55
5 FA0] Z A= Qloka wde £ Qlnt ol Wkds &
A7l T 23] Aol thste] wlelRA Ay} F + 7F BAFS
2 ROI3H xto)7} YATHSMD 004, 95% CI -0.20~0.28, I'=0%)
(Figure 3A).

(2) WA etgt

4] ofslo] A%, eyt olslol digk Hol 9 Ao w4

| Thsiin) 2 dolie YatATEM HA ofslE v

$ 9o 2 3% ol MUY A€|RolE Abgo] a7
[e]

A% ARER] o2 S W/ SEA A8/AY0l

O

i

iz}

Al ofe e Azts B gk A 5H[24-28]0190c) o] B FH
ol 7Hsek A9 2ol or, webE A Axt OR 0.95 (95%
Cl 043~209) 0.2 & & 7t BAECZ {olg xtol7t §igla, &
T 2 BAR o1 QTP =0%) (Figure 3B).
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3A Asthma symptom score

Telemonitoring Usual care Std. mean difference Std. mean difference
Study or subgroup  Std. mean difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
Rikkers-Mutsaerts 2012 (1) 0.0683 0.2109 46 44  33.7% 0.07 [-0.35, 0.48]
Voorend-van Bergen 2015 (2) 0.0261 0.1504 90 87 66.3% 0.03 [-0.27, 0.32]
Total (95% Cl) 136 131 100.0% 0.04 [-0.20, 0.28]
Heterogeneity: Tau’=0.00; Chl*=0.03, df=1 (p=0.87); I’=0% Tt
Test for overall effect: Z=0.33 (p=0.74) -05-025 0 025 05
Favours Favours
Footnotes usual care  telemonitoring
(1) ACQ; at 12 months
(2) C-ACT or ACT; at 12 months
3B Asthma exacerbation
Telemonitoring ~ Usual care Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Jacobson 2009 (1) 17 29 18 30 57.8% 0.94 [0.33, 2.67]
Rikkers-Mutsaerts 2012 (2) 6 46 6 44 42.2% 0.95[0.28, 3.20]
Total (95% Cl) 75 74 100.0% 0.95[0.43, 2.09]
Total events ) ) 23 242 t t T } }
Heterogeneity: Tau"=0.00; Chl"=0.00, df=1 (p=0.99); '=0% 02 05 1 2 5
Test for overall effect: Z=0.14 (p=0.89) Favours Favours
telemonitoring usual care
Footnotes
(1) ED visis for asthma; at 2 months
(2) deterioration in asthma that required oral steroids for 3 days or more; at 12 months
3C Symptom-free days
Telemonitoring  Usual care Mean difference Mean difference
Study or subgroup Mean difference SE Total Total Weight |V, Random, 95% CI 1V, Random, 95% ClI
Chan 2007 (1) 94 6.1778 60 60 31.8%  9.40[-2.71,21.51] 4 =
Rikkers-Mutsaerts 2012 (2) 4 6.9899 46 44  282%  4.00[-9.70,17.70] — -
Voorend-van Bergen 2015 (3) -6.6 4.5409 91 89 40.0% -6.60[-15.50, 2.30] _—
Total (95% ClI) 197 _ 193 100.0% 1.47 [-8.71, 11.66] ——
Heterogeneity: Tau’=46.82; Chl*=4.75, df=2 (p=0.09); I’=58% = = i = =
Test for overall effect: Z=0.28 (p=0.78) =20 -10 0 10 20
Favours Favours
Footnotes usual care telemonitoring
(1) at 12 months
(2) at 12 months
(3) at 12 months
3D Hospital admissions
Telemonitoring ~ Usual care Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Guendelman 2002 (1) 4 66 4 68 59.4% 1.03[0.25, 4.31] —*—
Jacobson 2009 (2) 5 29 2 30 40.6% 2.92[0.52, 16.42] =
Total (95% ClI) 95 98 100.0% 1.57 [0.52, 4.74] #
Total events . , 9 6, —t F—— —t
Heterogeneity: Tau"=0.00; Chl"=0.83, df=1 (p=0.36); I'=0% 0102 05 1 2 5 10
Test for overall effect: Z=0.81 (p=0.42) Favours Favours
telemonitoring usual care
Footnotes

(1) at 3 months
(2) at 2 months

Figure 3. Forest plot of meta-analysis on effects of telemonitoring and usual care.

[o

(B HA B FolMe 78 ACT BYEE FAw(90) % tix(878)=
HA B8 v Zahs 39[22,26,20]19] Gl BuEQic 1 Blusigion, FA & 19 AlRolMY] o B Hee T 2
20 WA ZHCIR, 7te), BES, ot FI DS Aot Q= AoR BAEITHMD 006, 95% CI ~0.34~046,

T Q0] oFA e BrMs3IGich 38 p=77). Wiecha 5[29]9] AFolME 9 B3 M4 Aptatele] o

9] At BRolA Al tiRT 1t 54 T A Aok 0.2 PEFY FAS BUEHH o SAT@8W) A #ElE
OI5}R] %2 ZAo2 BIEQIL) Voorend-van Bergen 52619 1 A3t tixH(14%) S vlusiylon, S/ & 670 Aol Rl 2

;

[o

F =
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3E ED visits
Telemonitoring Usual care Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI
Guendelman 2002 (1) 10 66 16 68  58.5% 0.58 [0.24, 1.39]
Jacobson 2009 (2) 17 29 18 30 41.5% 0.94 [0.33, 2.67]
Total (95% Cl) 95 98 100.0% 0.71[0.36, 1.39]
Total events . , 27 34 f f f f f
Heterogeneity: Tau =0.00; Chl"'=0.49, df=1 (p=0.48); I'=0% 0.2 0.5 1 2 5
Test for overall effect: Z=1.00 (p=0.32) Favours Favours
telemonitoring usual care
Footnotes
(1) at 3 months
(2) at 2 months
3F Asthma-related quality of life
Telemonitoring Usual care Std. Mean difference Std. mean difference
Study or subgroup Std. Mean difference SE Total Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Chan 2007 (1) 0 0.1826 60 60 32.3% 0.00 [-0.36, 0.36] e
Rikkers-Mutsaerts 2012 (2) -0.0499 0.2315 40 35 201% -0.05[-0.50,0.40]
Voorend-van Bergen 2015 (3) -0.0506 0.1504 88 89 47.6% -0.05[-0.35, 0.24] — .
Total (95% Cl) 188 184 100.0%  -0.03[-0.24,0.17] e m
Heterogeneity: Tau’=0.00; ChI*=0.05, df=2 (p=0.97); I’=0% f f f f f
Test for overall effect: Z=0.33 (p=0.74) -05 -025 0 025 05
Favours Favours
Footnotes usual care telemonitoring
(1) PAQLQ; at 12 months
(2) PAQLQ; at 12 months
(3) PAQLQ or PACQLQ; at 12 months
3G FEV,
Telemonitoring Usual care Std. Mean difference Std. mean difference
Study or subgroup Std. Mean difference SE Total Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Chan 2007 (1) 0.1798  0.183 60 60 32.9% 0.18 [-0.18, 0.54] _—
Rikkers-Mutsaerts 2012 (2) 0.1951 0.2114 46 44  28.9% 0.20 [-0.22, 0.61] _
Voorend-van Bergen 2015 (3) -0.2667 0.1498 91 89 38.1% -0.27[-0.56, 0.03] —a—
Total (95% Cl) ,197 193 100.0%  -0.01[-0.31,0.33] —
Heterogeneity: Tau’=0.05; Chl’=4.94, df=2 (p=0.08); I’=60% = = T = =
Test for overall effect: Z=0.09 (p=0.93) -05-025 0 025 05
Favours Favours
Footnotes usual care  telemonitoring

(1) % pred; at 12 months
(2) L; at 12 months
(3) z-score; at 12 months

3H FvC
Telemonitoring Usual care Std. Mean difference Std. mean difference
Study or subgroup Std. Mean difference SE Total Total Weight |V, Random, 95% CI IV, Random, 95% ClI
Chan 2007 (1) 0.1798  0.183 60 60 47.2% 0.18[-0.18, 0.54] —1
Voorend-van Bergen 2015 (2) -0.2619 0.1497 91 89 52.8% -0.26[-0.56, 0.03] ——
Total (95% ClI) ,151 149 100.0%  -0.05[-0.49, 0.38] —
Heterogeneity: Tau’=0.07; Chl’=3.49, df=1 (p=0.06); I’=71% f f T f f
Test for overall effect: Z=0.24 (p=0.81) -05-025 0 025 05
Favours Favours
Footnotes usual care  telemonitoring
(1) % pred; at 12 months
(2) z-score; at 12 months
Figure 3. Continued.
7 oju 7Rt ¢ HE5(p=.10) EE o 71 S p=66)°l A o FA £ I ARl 71E = AP WE(OR 068, 95%
Ad U2 Hlwdt Ay T F Aol e Aog BuEQith  C1036~127 p=23) ¥ 9 WelS T F2OR 107, 95% CI
Guendelman [22]9] dtolMe AFH F2AHE AHAE] 22 057201 p=83)= & & 7t SAXLE {3t Ao/} gloka &2
IS Sol PEF, FASA, oF% 24 9 Vs gelE mUed  msigi
AT 628) 2 Fol A 7|5 AHES tiRT(607) S vl
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A= (symptom—free days) (%)

BEA Q4 3H[25,26,28]9) AN BaEich el
A 7 7 7 SAFCE F3h Abol7t YIITH(MD 147, 95% CI
-871~11.66, I’=58%) (Figure 3C).

2) 2|2 0|8 & At

1) ¥

A T Aaks B gk At 3W[22,2728]011ck AR, U
E@R 715 S Haugh s 2%o et velRE A At Jeg
& T T ol BAECZ Golgt zto)7} IATHOR 157, 95% CI
052~474, P=0%) (Figure 3D). &5, YY¥342 B sk A1 |

O 2 Chan 5[28]¢9] Aol 1270 Al sl A2

O] 18], Oz 132 & & 7 APole= BAFLSE [ololx] ghgitt
(pgk HAER] 955).

1‘1-4

SoA U Y 20E Hudh Ale 33([22,27,28]010. A

Hro 2 Qleh oz W 314t 1H[28]9] ATtollA RuEQick
Chan 5[28]9] dTolA 12719 AlHel] MAjoz Qg ol W&
Sl FA 48], RS 47312 T 7 1ROl BAFCE &
OJ5x| ¢k& Ao 2 HISIHtHpgt RIER] ).

d
T ao] Ae B sk AL 43 ([24-26,28]0190T) HEF
3, o] e % 2 710] FAHOR folet Aot gigiet
(SMD -003, 95% CI -024~0.17, '=0%) (Figure 3F). e}
ol Z3tElA] o 1H4loIME 1270 Aol 43t 4] Ao
FAT Q1) thEZ(23%) 7 Abol7t BAF R olsA] e
HAEHp=61).

www.jkan.or.kr

(2 &5 Ag

9_]-.‘.:-_ 7;1] ol Ay a‘],]-——
wuict ‘G5 AgFe] ezt Al ﬂ eS| %L% 7:1]‘51}(—3—0
B AM71R] tgsigion, 734—4 FAE tgsliict oo O(;:

A e B7Hssiih HAE L = T
oM YARUEY ST EHZE {}9] = gk T datolA
= SARSE felgt xtol7t gle AR Hislth JfEATLE
o] FAER Hat= EP%HL 2t} Guendelman 52219 ¢ITtolM=
A 627) ¥ thET(6078)2] A1 6
E ‘?a“é*?} 2 A 3 2N giidxt 5 vl
= Eo)2 tiztol vlah Aol
EAFORE o5 ¥ Ao E RAUEJATHOR 0.29, 95% CI
0.29~094, p=03). Tht, FA o2 Ql5) shulof] AATH YA}t ==
STtz 7He fofek atolzh FI=R] ¢kQItHOR 0.74,
95% CI 0.31~1.50, p=41). Voorend—van Bergen $[26]2] ¢itol|
A 12784 Aol AT (90%) 2 iR (@7) <] Hx| HaleF
9] xpo|7}F FOJIR] Fe Aoz HuEcHMD 0.06, 95% CI
-0.34~046). Wiecha 5[29]¢] $17tollA= 671 Aol Y42y
Y SA28%) % tiET(1478)2] Al 63 & HAO = s
WISk S Aok U AA giARF £E v|wslglon, g Ash 9

A BRI 2 7% éf_r | istege] xjol7} solsiA] e A

(1) 1=7F =38/ 57| (forced expiratory volume in 1 second
[FEV)])

FEV,& BE1st A7& 43[24-26,28] 2.2 01 3 %*&% 7go] 7}
531 = 3Ho|Qic} MElELA A} FEV,S 2t Apol7} £+
5] FHSMD 001, 95% CI -0.31~0.33, 12 60%) (Figure
3Q).

2) =84 w1 (forced vital capacity [FVC])

FVCE H11sh = 21[26,28] 0 2 WEHEA Ayf = + 71
Atol7t BARORE FootAl &UTHSMD -0.05, 95% CI
-049~0.38, *=71%) (Figure 3H).

(3) 575 (peak expiratory flow [PEF])
PEFS B8k L 3w[22,28,30]019100, 23 Znt 21
9] gAlo] et PRI EZISI) Chan 5(28]9] ATolx=

1271 APl peak flow £74 A3}, SA(60%) 2 thET(6078)
Of zpol7h BAF o= FOIsA] ottt Jan F[30]9] Htolr=
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24| O1E U HAFOIM AHDUEY

obpl E= Aol £t PEFS] WHelRHEA &
F7 1AM B3 S dat R (718)oM = BAR
oIt Zpol7t IR ot ©FE p=072; MY p=070), TA828)ol
Me BARCE foloi 3E AR BasigitheRd p=017;
A4 p=010). Guendelman S[22]2] AT-ollA= peak flow &4 2
I}, A = FA o] 13] o) sidE ALY HlEo] TRl
2838% (19/66%8), thix 382% (26/68%) 2= tixol Hls] &
Aol A e HM 0] sige e =7h ZAsigivkal Bl
SIATHOR 043, 95% CI 0.23~0.82, p=.01).

rr

23 [26,29]01%it}. Ax]FS] oF=
a1 Aol thgFsi, A ti/gRRe]
]—B_/JJ_QL Oqlf_)ol CJ'E]— o 0]:7:4 6]-}\42. H7]-.L_—.
5‘}9&@ Voorend—van Bergen S[26]9] AtoA= 4~184|9] ot&
2 A7 AJEF A 370 Yol ICS (inhaled corticosteroids)
’\}% 75"5{3‘0] e AL 2729 tFe R dARYEY FAE 71
CT BUeR)et 3475 #EE AlFsisitt 54 = 1271¢
o] APt Bust oFg 3= SR 94.1%, AT 914%2
—cr o 7 FARCE gt Abol7t girkal Hasi3it) Wiecha &
= 28R £ FQ 9~17A4] of
T 589 dide R 97 RUHTY FAE 7R 4eEE HA
& RUEY, rtas)et AR BEE Blusielct HA| tidAt
oA 2| ’\}3 Hd &SEE AHEH, AT 7IXMAIAE
38.0%0M 6709 ¥ 11.2% Z7kst whdo] tixe 7|AAIA
459%°0M 6718 & 44%7} A4S} §6], 14D
of ZZA| AHE &S =7F 75% vlRel tidAk: FAlEE 157, tiaat
8H)ollA ZAT- 7IMAIE 16.3%0014 671E & 29.8% Z7IqH vt
Hol| Tz 7IRAE 39.2%14 671 & 50%7}F Aottt
T U walere] Aol nFT AARUEY SRl 1 A}
o7t fefzt Ao HuEglon, & 7t &fole foJsiA] ¢k
Ao WUt 7] d3tE Y oFF 8%l tigh o (kv
I (between group)= oJEH oL}, o+ Uwithin group) M- H|al

oFE $9RE HIT AT
S o

2o
dlm
oXx.
/—\
>~i
%
>~

1RAE

=

A % Aol U2 mUEy FrlRo] thaTo] vl o £
S PR BES BAT 5 otk

@) 3 &%
AR FA] T ¢S5EE gt A4 F 3w[26-28]
0]{t}. Voorend-van Bergen 5[26]2] Aol w2 FAftolA]
o] 4 7N ACT &2 S91%h 880%,

=
e
~
=
ok
fa
ba
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x
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Appendix 2. Search strategy to identify relevant trials from Ovid-MEDLINE
1. exp Asthma/

2. asthmaxmp.

3.1lor2

4. exp Telemedicine/

5. telexmp.

6. (mhealth* or m-health* or m?health). mp.

7. (uhealth* or u-health* or u?health*).mp.

8. (ehealth* or e—health* or e?health*).mp.

9. (emedicine* or e-medicine* or e?medi*).mp.

10. (smartcare or smart care or smarthomecare or smart homecare or smart home care).mp.

11. (videoconferen* or video—conferen# or video*conferen* or video* phone* or videophone* or video—phone*).mp.
12. (phone? or cellphone or cell*phone? or smartphone or internet or web).mp.

13. (ubiquit* or mobile* or electronic or remote* or virtual* or online or on-line or real time or real?time* or interactive).mp.
14.4or50r6or7or8or9orl0orllorl2orlld
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15. 3 and 14

16. Randomized Controlled Trials as Topic/
17. randomized controlled trial/

18. Random Allocation/

19. Double Blind Method/

20. Single Blind Method/

21. clinical trial/

22. clinical trial, phase ipt.

23. clinical trial, phase ii.pt.

24. clinical trial, phase iii.pt.

25. clinical trial, phase iv.pt.

26. controlled clinical trial.pt.

27. randomized controlled trial pt.

28. multicenter study.pt.

29. clinical trial pt.

30. exp Clinical Trials as topic/

31. 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30
32. (clinical adj trial$).tw.

33. ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw.
34. PLACEBOS/

35. placebo$ tw.

36. randomly allocated tw.

37. (allocated adj2 random$) tw.

38. 31 or 32 or 33 or 34 or 35 or 36 or 37
39. 31 or 38

40. case report. tw.

41. letter/

42. historical article/

43. 40 or 41 or 42

44, 39 not 43

45,15 and 44
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