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Disease Burden of Rotavirus
Children <5 years old in Indonesia

Rotavirus positive
— 60% (1345/2240) of hospitalised patients Deaths
with diarrhea 10.651
— 41% (73/176) of outpatients with diarrhea

vomiting and dehydration --> common cause of A

72% were 6-23 months of age; >> severe
death with Rotavirus
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Most common types
-G1, G9, G2
-P[6], P[8], P[4]

Rotavirus Burden in Indonesia per Year

Wilopo et al. 2009, Vaccine, vol. 27, pp. F67—-F74. 6 prOVinCitheaChing hOSpitaIS
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Economic Burden of AGE

Provinces selection based on Indonesian
Social Security Agency for Health (BPJS-K)

Regions
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Direct and indirect costs of acute diarrhea in children
under five years of age in Indonesia: Health facilities

Central Java & Yogyakarta
(Region 1)
(N=20IP fac, 12 OP fac)

West Nusa Tenggara
(Region 1)
(N=6 IP fac, & OP fac)

Central Sulawesi
(Region Ill)
(N=5 IP fac, 6 OP fac)

South & Central
Kalimantan (Region IV)
(N=6 IP fac, 7 OP fac)

Bangka Belitung
(Region V)
(N=8 IP fac,9 OP fac)

l

|

and community survey )

Qutpatient Survey
(N=40 facilities)

v

Inpatient Survey
(N=1050 subjects)

]

Household Survey
(n=240 households)

Jarir At Thobari,>%* Sutarman,® Asal Wahyuni Erlin Mulyadi,> Emma Watts,%¢ Natalie Carvalho,® Frédéric Debellut,?

Andrew Clark" Yati Soenarto,® and Julie E. Bines,”"'
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_Yogyakarta, Indonesia Private Hospitals Public Hospitals Primary Health Centers « Tertiary Public Hospital: 2 OP fac

(N=210 subjects, 7 IP fac) (N=630 subjects) (N=210 subjects, 17 IP fac) « High Secondary Public Hospital: 7 OP fac

| * Low Secondary Public Hospital: 6 OP fac
v ¥ ¥ + Private Hospital: 7 OP fac
Tertiary High Secondary Low Secondary * Primary Health Centers: 11 OP fac

(N=270 subjects, 9 IP fac) * Private Clinics: 7 OP fac

(N=120 subject, 4 IP fac) (N=240 subjects, 8 IP fac)

Figure 1. Study Flow Chart.

Parameter Public Hospitals Private Primary Private Total
’ ’ Hospitals Health Clinic
Tertiary High Low Centers
(Class A) secondary Secondary
(Class B) (Class C)
Number of Facilities 2 7 6 7 11 7 40
Outpatient Direct Medical Costs (USD $ mean =5D)
Registration Fee 3.7 +47 0.9 +07 1.7 £1.0 24+18 0.4 +03 0.5+04
Professional Fee 19+26 34124 44 4+ 40 74 +£39 0 3.5 3.1
Diagnostic cost 2130 40420 5114 7.9+ 65 2320 3.7+£35
Medication cost 1.2+ 04 3.8x32 2315 6.9 + 5.9 0.3 £0.5 5738
Total 89+ 46 12124 13.6 £ 6.1 24.6 4= 10.4 3.0x22 13477
Estimated proportion of cases seeking care in each 0.3% 2.1% 3.4% 4.4% 59.9% 29.8% 100%
facility” (% of all cases)
Weighted average costs (USD 3) 76 +43
Table 5: Outpatient direct medical costs and weighted average costs.
All costs were measured in USD 2019 (1 USD= 14,217 IDR).
* The proportions were estimated based on BP]S-K sample data (2zo015—2016)."
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Direct and indirect costs of acute diarrhea in children
under five years of age in Indonesia: Health facilities
and community survey

Jarir At Thobari,>>* Sutarman,® Asal Wahyuni Erlin Mulyadi,>© Emma Watts, ¢ Natalie Carvalho,® Frédéric Debellut,?
Andrew Clark," Yati Soenarto,® and Julie E. Bines, "'

*The Department of Pharmacology and Therapy, Faculty of Medicine, Public Health, and Nursing, Universitas Gadjah Mada,
Yogyakarta, Indonesia

i} Hospitals Healﬂ;
Centers
Tertiary  High secondary Low Secondary
(Class A) (Class B) (Class C)
Number of Facilities 4 8 9 7 17 45
Subjects (n) 120 240 270 210 210 1050
Duration of hospital stay in days: mean +5D 344+ 21 36+ 24 29+ 16 28+12 22412 2964178
Payment type
JEN insurance 97 (80.8%) 152 (63.3%) 166 (61.5%) 131 (62.4%) 69 (32.9%) 625 (59.5%,
Out of pocket 23 (19.2%) 88 (36.7%) 104 (38.5%) 69 (32.9%) 131 (62.4%) 415 (39.5%
Private insurance 0 (0.0%) 0(0.0%) 0 (0.0%) 10 (4.8%) 0 (0.0%) 10 (1.0%)
Inpatient Direct Medical Costs (3USD mean +5D)
Room costs 47 + 51 25424 29+ 25 74+ 51 NA
Professional Fee 63 + 61 29435 20+ 16 31+28 NA
Diagnostic cost 20425 12418 8+6 1W0+7 NA
Medication cost 40 +43 29 432 22413 29423 NA
Total 168 + 132 111 +78 79+ 42 145478 NA
Estimated proportion of cases seeking care in each 1.2% 15.3% 208% 41.6% 21.1%

facility® (% of all cases)

Parameter ublic Hospitals rivate rimary rivate otal
i i Hospitals Health Clinic
Tertiary High Low @
(Class A} secondary Secondary
(Class B) (Class C)
Number of Facilities 2 7 6 7 n 7 40
Outpatient Direct Medical Costs (USD $ mean --5D)
Registration Fee 37 +47 09+ 0.7 17410 24418 04+03 05+ 04
Professional Fee 19+26 34424 44+ 40 744+ 39 0 35431
Diagnostic cost 21430 40420 51+14 79+65 23420 37435
Medication cost 12404 38432 23415 6.9 + 59 03405 57438
Total 894+46 120424 136 + 6.1 246 £ 104 3.04+22 1344+77
Estimated proportion of cases seeking care in each 0.3% 2.1% 3.4% 4.4% 59.9% 298% 100%

facility* (% of all cases)

Weighted average costs (USD §)

Economic Burden of AGE

The total costs per inpatient case of US$113.6
(including direct medical and non-medical costs
and indireCt COStS) (£ IDR 1.7 M per hospitalized case)

The estimation of the total economic burden in
Indonesia hospitalization of children under five

years of age due to acute diarrhea was over $30

million per year. (:iprasosyear)

This includes

e direct medical costs of $26.34 million pr3sss)

e direct non-medical costs of $1.29 million ibr1s
B)
* indirect medical costs of $2.16 million ipr328)

(Thobari, JA et al, Lancet Reg Health West Pac, 2022;19:100333)
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Introduction of Rotavirus Vaccine in Indonesia is Cost Effective

A. Cost-effectiveness plane

Contents lists available at ScienceDirect .\vjaccine Bio Farma RVV compared to no vaccine
Vaccine A\ - - ;‘f: r == 0.25 GDP/capita
N % : B 4004 @ o il — 0.5 GDP/capita
"‘“ ki journal homepage: www.elsevier.com/locate/vaccine : % é 300+ / e Fod o PR ——
ELSEVIER ] pag £3 /
Eq  200- g
59 T
'.) - 1004 /.f_ :

Cost effectiveness analysis of rotavirus vaccination in Indonesia e i o e g g g g 3
Jarir At Thobari ", Emma Watts ©, Natalie Carvalho ¢, Jonathan Hasian Haposan "%, R —
Andrew Clark ', Frédéric Debellut#, Asal Wahyuni Erlin Mulyadi *", Julitasari Sundoro’, B. Acceptability curve
Mardiati Nadjib', Sri Redzeki Hadinegoro’, Julie Bines “”, Yati Soenarto " Bio Farma RVV compared to No Vaccine
The incremental cost-effectiveness ratio (ICER) is 464 USD g

. . @ 0.8+
per DALY averted (12 % GDP per capita) from societal 5 .
perspective, and 479 USD per DALY averted (13% GDP per -
capita) from health care perspective, respectively. 5 02- ; ; ,
The introduction of Rotavirus Vaccine into the National e T T TTTTY TN
Immunization Program is likely to be highly cost-effective in R
Indon eS| a Fig. 2. Probabilistic sensitivity analyses of RVV program compared to no

vaccination (societal and health care perspectives).
Thobari, JA et al. Vaccine. 2025 Jan 1;43(Pt 2):126478
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Rotavirus Vaccine Implementation in Indonesia

Introduce Rota-vaccine in
21 cities/districts in 18
provinces in 2022 and

implementation nationwide
in August 2023

ITAGI recommendation to MoH is now in revise cMYP

introduce rotavirus vaccine 2022-2024.

LOCALLY ROOTED, GLOBALLY RESPECTED

ugm.ac.id




JA

ionin 2024

t

IrUusS immuniza

Target: 100%

7L JIRLD
%6Q [
i |
%T:E].
xm.ﬁooﬁ.
PEEG 60

%8°8¢

%8'ST, Jat
% T Ml

%L'9C, Jgreer|
BT Ly MOl

%0°ST, g
WLy

%6'ST,Jarea|
%0-gt a8 SE

%L CE, i
%T'ES M Lo

%EEE, Ja i
%8'ES ML ]

%8'6€ ,J i
RO VG B S|

%T'VS _IgA
%0°'T9 F

%S¢,
%6°'T9 F

%T Tl
%EED MO S

%ECS P
%S°€9 F

%8"8
%L°€9 F

%9°€Y, i
%019 F

%919 Iy
%179 F

%L Y
4950 MO |

%881 Ji
*%€99 F

D %T'8S g
2%S°99 F
¢ %6'9S g
19%0°L9 MO |

%L"C9

. %S9S
V'[9 MRS —
D %Ly
9%Y°L9 F
D %0°ES

%9°89 F

ﬁwmﬁmﬁ.ﬂm %89 -
Mﬁmmm_ %6'TL
o\wo. 5 V959 -
,x,wﬂ.,\mm.m.o %E2L -
xw.om.mm %9 TL -
o6 *E 0825 -
T —

%118 %E b8

VISINOANI

NVONNNND3Id YNdVd

HVON31l VNdvd

H3IDV

1vdvd YY31vVIANS

VNdvd

VAVA 1vdvd VNdvd

1Vdvd NVINVINIYA

1vdvd ISIMVINS

HVONIL NVLINVIAITYI

MINTVYIN

1vdva vndvd

YNIL VIVOONIL VSNN

VAVOONIL ISIMVINS

NTNXON3g

O1VLINOYOD

VdVLN NVLINVAITYN

VYVLN VYILVIANS

Vav.Ln NMAINTVIN

HNIL NVINVINITYI

ONNLIT39 VIONV4

NV1V13S NVLINVNITV

SNNdAV1

nviy

vavLN ISIMVINS

NVLVI3S ISIMVINS

1vdve YYVYOONIL VSNN

HVON3L ISIMVINS

IGNVT

NVId NVNVINdIN

NVLV13S VNdVd

VLIdVIVADOA

YNWIL VMV

1vdvd YMVT

Dose-3 e+ Target

Dose-2

mmm Dose-1

Source MoH

ugm.ac.id

%9°98 IS —

%0'S8 Iy
ﬁm.m.m i %398 i NVLV13S VY3ILVIANS

%998 Iy
%Z'06 | %E°88 -I<wzﬁ<>>$

o/
o %ﬁmow- %6'S8 ve
%9707 m&o.mOH VLYWVIVI

%€ L0T IEii—

%8 TOT LA
%8OTT B %0°80T NILNVE

(@]
L
—
O
L
o
wn
L
(a4
P
—
—
<
(2]
o
—
O
D.
L
[
®)
o
(a4
>
—
—
<
o
®)
—

Coverage of rotav




BANTEN

JAKARTA

SUMATERA SELATAN
JAMBI

NUSA TENGGARA BARAT
KEPULAUAN RIAU
JAWA TIMUR

JAWA BARAT

BALI

JAWA TENGAH
BANGKA BELITUNG
INDONESIA
SULAWESIUTARA
PAPUA SELATAN
SUMATERA UTARA
SULAWESI TENGAH
YOGYAKARTA
GORONTALO

NUSA TENGGARA TIMUR
KALIMANTAN TIMUR
RIAU

BENGKULU
KALIMANTAN SELATAN
SULAWESI SELATAN
SULAWESI TENGGARA
MALUKU UTARA
LAMPUNG
KALIMANTAN TENGAH
SUMATERA BARAT
PAPUA BARAT DAYA
SULAWESI BARAT
PAPUA BARAT
KALIMANTAN BARAT
MALUKU

KALIMANTAN UTARA
ACEH

PAPUA

PAPUA TENGAH
PAPUA PEGUNUNGAN
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38,5%

6,2%
0,3%
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i 29,4%
I 26,9%
I 26,6%
[ 26,4% °
C f full three d Rot
: 24 3% overage ot 1u ree aose notavirus
I 24,3% . .
: [ t J 2025
| mmunisation (June
I 23,2%
I 21,0%
I 20,3%
i 19,7% Top 10 Districts/Cities with the Highest RV3 Coverage
I 19,2%
I 19,1% No KABUPATEN/KOTA RV3
I 18,9%
I 18,8% 1 [TANGERANG 90.5%
i 18,2% .
_ 17.5% 2 |KOTA SURAKARTA 68.4%
I 17 4% 3 |PANDEGLANG 68.4%
I 16,9% -
15,7% 4 |[KOTABLITAR 50.4%
11 45§2°;A> 5 [KOTA TANGERANG SELATAN 49.3%
,J/0
12,8% 6 [KOTAPALU 44.5%
12,4% .
12.3% 7 |PADANG LAWAS 43.7%
10,6% 8 [kubus 43.0%
10,49
9.1% % 9  [KOTA SEMARANG 42.9%
8,5% 10 |KOTA SURABAYA 42.8%
8,1%
8,1%
8,1% . <16.3% 16.3-<32.5% . >=32.5%
8,0%

Source MoH June 2025

ugm.ac.id



The Surveillance Rotavirus Acute Gastroenteritis (RVGE) in Children U5 Years of
Age and Effectiveness of RV Vaccination against Hospitalised RVGE in Indonesia

O @ o D) - @

Conducted during the early Prospective hospital- Analysis focused on Provides early real-world evidence of
i = . ® .
' plt';ase. of vaCCIIne ; remal albearaanel children U5 years Rotava-c effectiveness & Supports'
intro uctl.on at'se ecte study design hospitalized with GEA the potential sc-ale-up of national rotavirus
sentinel sites vaccination programs
Rotavirus Vaccine % % % * %% 3k 3k 3k ok ok ok ok ok ok ok 3k 3k 3k 3k 3k 3k 3k %k ok ok ok ok ok ok ok ok ok ok ok ok 3k 3k 3k 3k 3k 3k 3k k kkokokokokokskokkkskskokokokokokokokokoskoskskskskskskkkkk sk kskskskk
Implementation in Indonesia STUDY DESIGN TIMELINE
® Hospitalized Severe
ITAGI recommendation to introduce h- Rotavirus Gastroenteritis February 2023 June 2023 July 2023 August 2023 September 2023-June 2024 July 2024
rotavirus vaccine (import vaccine) > Demographic Data Signing of study agreement Training from UGM  Site Initiation Visit First subject Site Monitoring Visit Cut-off for recruitment
and gradually implement vaccine . ‘ > Clinical Profile with Pediatric Research Office  center research team recruitment in year one
RV3 Biofarma > Vaccine Information - Universitas Gadjah Mada to site research team
» Sampel Collected:
» Genotype analysis

Indonesian
Children aged
under 5 years

MoH revised c-MYP (comprehensive | Medical Record, Vaccinee Card/ASIK,
Multi Years Planning) for and Sample Collected
Immunization 2022-2025.

A

Introduce RV in 21 cities/districts in
18 provinces in 2022-2023

Nation Wide implementation August
2023 (as Program 3 in CEA study)




Effectiveness of Rotavac® Against Severe Rotavirus Gastroenteritis in Indonesian
Children During Early Vaccine Introduction Phase

Objective

To evaluate the effectiveness of the RV3 vaccine
against hospitalized rotavirus AGE in children <5

years of age in the selected surveillance sites.

Study Design

Case-control study nested within a rotavirus
surveillance cohort in 16 sentinel hospitals and
Located in 8 provinces across Indonesia.

ol
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Study Population

® Hospitalized children <=1 year with acute
gastroenteritis
F- Enrolment period: August 2023 - July 2024

Sample Collection & Testing

Stool specimens collected within 48 hours of admission
Tested for rotavirus using Premier® Rotaclone® EIA kit.

Disease Severity Assessment
Vesikari scoring system: Severe AGE: score 211

Vaccine Effectiveness (VE) = (1 — OR) x 100%
Population: children <1 year

Exposure: at least 1 dose of Rotavac®
Comparison: RV+ (cases) vs RV— (controls)

ugm.ac.id



Rotavirus Status (RV* vs RV7) in Infants <1 Year of Age (N = 527)

{ Participants <=5 years old with AGE }

(n=1,811)
:( Not Collected Stool Sample (n= 159)
v LNot tested by ELISA due to logistic issue (n=212)
ELISA test
(n=1,440)

{ > 1-year-old (n=913) ]

<=1-year-old
(n=527)

RV (-) RV (+)
(n= 412; 78.18%) (n= 115; 21.82%)

LOCALLY ROOTED, GLOBALLY RESPECTED
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Study Results

Baseline Characteristics by Rotavirus Status (RV+ vs RV-) and

Characteristic

RV -
N=412

P-Value

Age (month) (Mean  SD)

- <6 month
- >6 month

34 (30.43%)
80 (69.57%)

198 (48.06%)
214 (51.94%)

6.99 + 3.30
233 (44.21%)
294 (55.79%)

0.001

Gender (%)
- Boys
- Girls

72 (62.61%)
42 (37.39%)

267 (64.81%)
145 (35.19%)

339 (64.33%)
188 (35.67%)

0.664

Severity (%)

- Not severe

- Severe

32 (27.83%)
83 (72.17%)

188 (45.63%)
224 (54.37%)

220 (41.75%)
307 (58.25%)

0.001

Vaccine (%)
- Rotavac

- No vaccine

17 (14.78%)
98 (85.22%)

123 (29.85%)
289 (70.15%)

140 (26.57%)
387 (73.43%)

0.001

LOCALLY ROOTED, GLOBALLY RESPECTED

Disease Severity in Infants <1 Year Old

Severe
(307; 58.3%)
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Not Severe

Vesikari Ldaads

Score
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Rotavirus Vaccine Effectiveness
Against Hospitalised AGE in Infant
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Cases Control

(Rotavirus +) (Rotavirus -) OR VE

Vaccine Effectiveness of Rotavac (VE and 95% Cl)

No .
Vaccin Vaccine No (95% Cl)
(Rotavac) Vaccine

Vaccine
(Rotavac)

(95% Cl) 90

LOCALLY ROOTED,

GLOBALLY RESPECTED

80
All severity 0.41 59% X 70
AGE 17 98 123 289 (0.23-0.71) (29% — 77%) "
=1- ~— 60
<slryear Severe AGE 0.28 72% §
10 73 73 151 (0.13-061) (39%-87%) | §
All severit 0.23 779 2“0
severity 4 31 71 127 % i
0-6 AGE (0.08-0.68) (32% —92%) | @ 30
months 0.15 85% g 20
Severe AGE 2 23 37 62 (0.03-0.65) (35% — 97%) =
10
All severity 0.60 40%
13 67 52 162 N 1e0s . FQo 0
6-12 AGE (0.31-1.18) (-18% —69%) <=1 vyear <6 Month >6 Month
months 0.40 60%
Severe AGE 8 50 36 89 (0.17-0.92) (8% — 83%) m All severity AGE  ® Severe AGE
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Rotavirus Vaccine Effectiveness
Against Hospitalised AGE in Infant (<=1 Year of Age),
partial and full doses for any severity

Rotavirus (0] VE
Positive Negative (95% Cl) (95% Cl)

Partial 10 65 0.34 66%
(1-2 doses) (0.15-0.78) (22% — 85%)

<=1-year 0.26 74%
Full (3 doses) 7 >8 (0.10 - 0.68) (32% — 90%)

Partial 3 16 0.27 73%
(1-2 doses) (0.08 — 0.88) (12% — 92%)

0-6 month 0.16 84%
Full (3 doses) 1 25 (0.02 — 1.29) (-29% — 98%)

Partial . 19 0.31 69%
6-12 (1-2 doses) (0.12 - 0.80) (20% — 88%)

months 0.17 83%
Full (3 doses) 6 33 (0.06-0.47)  (53%—94%)

*Reference = Unvaccinated

LOCALLY ROOTED, GLOBALLY RESPECTED
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Rotavirus Genotype Distribution
In Vaccinated vs Unvaccinated Infants
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Genotype Vaccinated Unvaccinated
G1P8 1 (5.6%) 1 (1.0%) 2 (1.7%)
G3P8 2 (11.1%) 35 (35.7%) 37 (31.9%)
G4P6 1 (5.5%) 0 (0.0%) 1(0.9%)
G9P6 2 (11.1%) 4(4.1%) 6 (5.2%)
GIPS8 9 (50.0%) 45 (45.9%) 54 (46.6%)
Untypeable 3 (16.7%) 13 (13.3%) 16 (13.8%)

LOCALLY ROOTED, GLOBALLY RESPECTED
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Discussion

* First real-world evaluation of Rotavac® in Indonesia in early post-introduction
evidence supports its inclusion in the national immunisation program

e Significant protection observed in infants against hospitalised AGE (in severe
cases and in any severity).

* These findings strengthen confidence in the national rotavirus vaccine rollout
and provide valuable guidance for targeted efforts to increase uptake in areas
with low coverage

* This study will be updated to assess the long-term impact of rotavirus vaccines
in Indonesia, and similar studies will be undertaken for RV3-BB following its
introduction.

LOCALLY ROOTED, GLOBALLY RESPECTED
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Discussion

* Limitations
* Uneven vaccine coverage across provinces may affect generalizability

 Limited sample size for detailed subgroup analysis (e.g., malnutrition,
preterm birth)

* No testing for other diarrheal pathogens limits the ability to rule out
non-rotavirus causes

* Hospital-based data only may not fully reflect community-level impact
* Possible inaccuracies in vaccination records could bias estimates
* Short observation period captures only the first-year post-introduction

LOCALLY ROOTED, GLOBALLY RESPECTED
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Conclusions

* This study demonstrated the effectiveness of the implementation of
the rotavirus vaccine (Rotavac) against both all-severity and severe
hospitalised rotavirus AGE in infants during the early phase of vaccine
introduction in Indonesia

* Findings were consistent with international evidence, reinforcing the
value of rotavirus vaccination in low- and middle-income settings and
supporting the RV vaccine’s role in reducing hospitalisations and
severe disease burden.

LOCALLY ROOTED, GLOBALLY RESPECTED
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