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Supplementary Table 1. Inclusion and exclusion criteria

| Cohorts

Inclusion criteria

Exclusion criteria

Patients with T2D
and HZ (cohort 1)

Primary or secondary diagnosis of HZ (ICD-9-CM
diagnosis code 053.xx; ICD-10-CM diagnosis
code B02.xx)

At least 12 months of continuous health plan
enroliment before the HZ index date

At least 12 months of continuous health plan
enroliment after the HZ index date

218 years on HZ index date

At least one inpatient or two outpatient (=30 days
apart) primary or secondary diagnoses of T2D
(ICD-9-CM codes 250.x0 and 250.x2; or ICD-10-
CM code E11.xx) during the 12 months before the
HZ index date

First observed HZ diagnosis
is postherpetic trigeminal
neuralgia (ICD-9-CM,
053.12; ICD-10-CM, B02.22)
or postherpetic
polyneuropathy (ICD-9-CM,
053.13; ICD-10-CM, B02.23)
HZ vaccination during the

study period

Patients with T2D
and no HZ (cohort
2)

At least one inpatient or two outpatient (=30 days
apart) primary or secondary diagnoses of T2D
(ICD-9-CM codes 250.x0 and 250.x2; or ICD-10-
CM code E11.xx)

=18 years on their first observed T2D diagnosis
date

At least 24 months of continuous health plan
enrollment after the first observed type 2 diabetes
diagnosis date (12-month baseline period and a

12-month follow-up period)

Diagnosis of HZ (ICD-9-CM
diagnosis code 053.xx; ICD-
10-CM diagnosis code
B02.xx) at any time during
the study period

HZ vaccination during the

study period

Patients with HZ
and no T2D (cohort
3)

Primary or secondary diagnosis of HZ (ICD-9-CM
diagnosis code 053.xx; ICD-10-CM diagnosis
code B02.xx).

At least 12 months of continuous health plan
enrollment before the HZ index date

At least 12 months of continuous health plan
enroliment after the HZ index date

> 18 years on their HZ index date

No diagnosis of T2D (during the 12 months before
the HZ index date)

First observed HZ diagnosis
is postherpetic trigeminal
neuralgia (ICD-9-CM,
053.12; ICD-10-CM, B02.22)
or postherpetic
polyneuropathy (ICD-9-CM,
053.13; ICD-10-CM, B02.23)
HZ vaccination during the

study period

HZ, herpes zoster; T2D, type 2 diabetes



Supplementary Figure 1. Study schematics for incidence estimations and for

HCRU and cost analysis

HZ incidence estimation

Beginning of Start of HZ surveillance Incident HZ, HZ
continuous T2D cohort: Date of the first T2D diagnosis claim vaccination or end of
enrolment Non-T2D cohort: 6-month point from start of continuous enroliment data availability?

| < s Ol

January 2012 Study period July 20}

2 Cohorts were followed up for at least 18 months, or until censoring at the earlier of one of two events, incident HZ or HZ vaccination

HCRU and cost analysis

Baseline period Observation period
12 months before Index date 212 months after Index date

January 2012 Study period July 2018

Index date End of data

Cohort 1 (T2D with HZ) and Cohort 3 (with HZ and no T2D) availability
First claim associated with an HZ diagnosis

Cohort 2 (T2D and no HZ)

Date occurring 364 days after the first observed T2D diagnosis
date

Beginning of
continuous
enrolment

For patients with HZ (cohorts 1 and 3), the index date was defined as the HZ index date; the baseline period was defined as the 12-month
period before the HZ index date; the follow-up period was defined as the 12-month period after the HZ index date.

For patients with type 2 diabetes without HZ (cohort 2), the index date was defined as the date occurring 364 days after the first observed type
2 diabetes diagnosis date; the baseline period was defined as the 12-month period before the corresponding index date for this population.

HCRU, Healthcare resource use; HZ, herpes zoster; T2D, type 2 diabetes



Supplementary Figure 2. Patient selection for the HCRU and cost analysis

Patients with a diagnosis of HZ
First HZ diagnosis: HZ index date
n = 504,710

Patients with at least 1 inpatient or 2
outpatient diagnoses at least 30 days
apart of type 2 diabetes mellitus
during the 12 months pre-HZ index
date
n = 57,818

Patients with no HZ vaccine at any
point during the study period
n=54277

Patients aged 2 18 years
on their HZ index date
n = 54,252

Patients with 2 12 months of
continuous health plan enroliment
pre-HZ index date
n = 36,433

Patients with 2 12 months of
continucus health plan enroliment
post-HZ index date

Patients with at least 1 inpatient or 2
outpatient diagnoses at least 30 days
apart of type 2 diabetes mellitus
First type 2 diabefes mellitus
diagnosis: type 2 diabetes mellitus
index date
n= 5723,342

Patients with no diagnosis of HZ
during the study period
n=5,635,138

Patients with no HZ vaccine at any
point during the study period
n = 5,450,700

Patients aged 2 18 years on their type
2 diabetes mellitus index date
n = 5,394,090

Patients with 2 24 months of
continuous health plan enrollment
post- type 2 diabetes meliitus index
date

n=1,812,747

[ n = 26,071

HCRU, healthcare resource use; HZ, herpes zoster; n, number

Patients with a diagnosis of HZ
First HZ diagnosis: HZ index date
n= 504,710

Patients with no diagnosis of type 2
diabetes melfitus during the 12 month
pre- and post-HZ index date
n = 430,049

Patients with no HZ vaccine at any
point during the study period
n=411,006

Patients aged 2 18 years
on their HZ index date
n = 399,568

Patients with 2 12 months of
continuous health plan enroliment
pre-HZ index date
n= 266,393

Patients with 2 12 months of
continuous health plan enrollment
post-HZ index date

n = 195,842




Supplementary Table 2. Baseline demographics before and after propensity

matching.

Pre-matching

Post- matching

disease

Cohort 1 Cohort 2 Cohort 3 Cohort 1 Cohort 2 Cohort 3
WithT2Dand | WithT2Dand | WithHZand | With T2Dand | WithT2Dand | With HZ and
Hz* no HZ no T2D HzZ* no HZ no T2D
(N=26071)  (N=1,812747) | (N=195842) | (N= (N=26,070) | (N=26,071)
26,070/26,071)
Demographics
Age at index date, 6224129 | 5624140 | 516+156 | 622+129 | 621+130 | 61.8+138
years, mean * SD
<50, n (%) 3,745 (14.4) | 530497 (29.3) | 83110(424) | 3745(144) | 3760(14.4) | 3957 (15.2)
50-54, n (%) 3081 (11.8) | 273873(15.1) | 27.417(14.0) | 3081(11.8) | 3014(116) | 2903 (11.1)
55-59, n (%) 4,824 (185) | 321031(17.7) | 31,392(160) | 4824(185) | 4786(18.4) | 5366 (20.6)
60-64, n (%) 5012(19.2) | 263407 (14.5) | 23336(11.9) | 5011(192) | 5047(194) | 4463(17.1)
65-69, n (%) 2,059(7.9) | 121,869 (6.7) | 7,390 (3.8) 2,059 (7.9) 2,300 (8.8) 2,189 (8.4)
70-74, n (%) 2,364 (9.1) | 106515(59) | 6,834 (3.5) 2,364 (9.1) 2,251 (8.6) 2,240 (8.6)
75-79, n (%) 2,003(7.7) | 82990(46) | 5746 (2.9) 2,003 (7.7) 1,957 (7.5) 1,968 (7.6)
>80, n (%) 2,983 (114) | 112,565(6.2) | 10617(54) | 2983(114) | 2955(113) | 2985(115)
Female, n (%) 15,149 (58.1) | 921,745 (509) | 125270 (64.0) | 15,148 (58.1) | 15,150 (58.1) | 15,103 (57.9)
Geographic region, n
(%)
Northeast 4115(15.8) | 317,180 (17.5) | 34274 (175) | 4115(15.8) | 5527(212) | 4926 (18.9)
North Central 6,188 (23.7) | 387,618(214) | 40734(208) | 6188(237) | 6207(238) | 5760 (22.1)
South 0,839 (37.7) | 659,689 (36.4) | 76,231(38.9) | 9.839(377) | 8432(323) | 8974 (34.4)
West 2,353 (9.0) | 181202(10.0) | 27,029(138) | 2,353 (9.0) 2,316(8.9) | 2,837 (10.9)
Unknown 3,576 (13.7) | 267,058 (14.7) | 17574(90) | 3575(137) | 3588(138) | 3,574 (137)
Insurance type, n (%)
CommercialMedicare | 22,551 (86.5) 1?523)94 178.857 (91.3) | 22551 (86.5) | 22539 (86.5) | 22,553 (86.5)
Medicaid 3,520 (13.5) | 262,353 (145) | 16985(87) | 3519(135) | 3531(135) | 3518 (135)
All-cause healthcare
service costs in 12-
months prior to index 53$5253(%53§1) 363%2732(?71:52) 33%%%519) 53%353(%53%1) 44$212é5(?:186§2) 47$519769(2467§6)
date (in 2018 U.S. $), S ’ ! S e O
mean * SD (median).
CCl, mean + SD 28425 20422 11418 28425 2724 27425
CCl conditions, n (%)
Myocardial infarction 1192(46) | 50,394 (28) | 2,083(1.1) 1,192 (4.6) 1,477 (4.5) 917 (35)
Congestive heartfailure | 2,911 (11.2) | 114,203(6.3) | 4413(23) | 2911(112) | 3,084 (118) 1877 (72)
Peripheral vascular 2844 (109) | 133236(74) | 571429) | 2844(109) | 3191(122) | 2316(89)




Cerebrovascular

Foonts 2,962 (11.4) | 133,780(7.4) | 7,266 (3.7) 2962(114) | 3,163 (121) | 2,708 (10.4)
Dementia 358 (1.4) 15,770 (0.9) 802 (0.4) 358 (1.4) 343 (1.3) 326 (1.3)
dﬁ:g;’:g pulmonary 6,330 (24.3) | 304,722 (16.8) | 26,043(13.3) | 6,330 (24.3) | 5323(204) | 7,037 (27.0)
Rheumatic disease 1,125 (4.3) 42,237 (2.3) 5,824 (3.0) 1,125 (4.3) 767 (2.9) 1,576 (6.1)
Ulcer disease 322(12) 16,495 (0.9) 1,293 (0.7) 322 (12) 296 (1.1) 420 (16)
Mild liver disease 1,313 (5.0) 81,936 (4.5) 3,190 (1.6) 1,313 (5.0) 1,455 (5.6) 1,036 (4.0)
:V'Oder.ate'to'se"ere 1936 (74) | 118,734 (6.6) 6,988 3.6) 1,936 (7.4) 2,421(9.3) 2,485 (9.5)
iver disease
Diabstes with 11760 (45.1) | 427,445 (236) - 11,759 (45.1) | 13,146 (50.4)
complications
Hemiplegia or 294 (1.1) 14,683 (0.8) 751 (0.4) 294 (1.1) 268 (1.0) 267 (1.0)
paraplegia
Renal disease 3,739 (14.3) | 139,581(7.7) | 5136 (2.6) 3739(143) | 2,822 (10.8) 2,088 (8.0)
Cancer- non metastatic | 2,269 (8.7) | 111,121(6.1) | 10,049 (5.1) 2,269 (8.7) 2,454 (9.4) 3,709 (14.2)
Cancer- metastatic 350 (1.3) 13,414 (0.7) 1,731(0.9) 350 (1.3) 283 (1.1) 760 (2.9)
HIV/AIDS 152 (0.6) 6,525 (0.4) 1,229 (0.6) 152 (0.6) 55 (0.2) 441 (1.7)
Depression 4248 (16.3) | 227,681(12.6) | 20,403 (104) | 4248(16.3) | 3,668(14.1) | 4,820 (18.5)
Hypertension 21,161 (81.2) 1%6(3)’3)14 58204 (29.7) | 21161 (812) | 20613(79.1) | 16302 (62.5)
Skin Ulcers 2,900 (11.1) | 155896 (8.6) | 8,368 (4.3) 2900 (11.1) | 3529(135) | 2,641 (10.1)
DCSI, mean + SD
(modan) 26+23(20)  14+19(0.0) - 26+23(20) 21+22(1.0) -
Diabetes medications,
n (%)
Metformin 14,022 (53.8) | 639,565 (35.3) - 14,022 (53.8) | 13,438 (51.5) -
Sulfonylureas 6,949 (26.7) | 302,338 (16.7) - 6,949 (26.7) | 7,428(28.5) -
Meglitinides 302 (1.2) 11,197 (0.6) - 302 (1) 345 (1.3) -
Thiazolidinediones 1,261 (4.8) 53,353 (2.9) - 1,261 (4.8) 1,285 (4.9) -
GLP-1 receptor - -
agoniss 2004(7.7) | TTO% 03 2004(77) | 1948(75)
DPP-4 inhibitors 2,740 (10.5) 103,773 (5.7) - 2,740 (10.5) 2,725 (10.5) -
SGLT-2 inhibitors 1,861 (7.1) 36,959 (2.0) - 1,861 (7.1) 885 (3.4) -
Insulin 7,542(28.9) | 295158 (16.3) - 7542(289) | 7,605(29.2) -
Combination agents 1,766 (6.8) 79,280 (4.4) - 1,766 (6.8) 1,806 (6.9) -

* For comparisons between T2D cohorts with and without HZ (cohort 1 and 2), cohort 1 included

26,070 patients; for comparisons between patients with HZ with and without T2D (cohort 1 and 3),

cohort 1 included 26,071 patients.

CCI, modified Charlson-Quan comorbidity index; DCSI, diabetes complication severity index; DPP-4,

dipeptidyl-peptidase-4; GLP-1, glucagon-like peptide-1; SGLT-2, sodium-glucose cotransporter-2;

HCRU, healthcare resource use; HZ, herpes zoster; SD, standard deviation; T2D, type 2 diabetes



Supplementary Figure 3. Risk of HZ-related complications

Risk of HZ-related complications HR (95% C|S)T p-value

Condition
Patients without type 2 diabetes (reference) *
Patients with type 2 diabetes - 1.03 (1.00-1.05) 0.02
Age at index date
18—44 years (reference) *
45-54 years * 1.12 (1.10-1.15) <0.0001
55-64 years - 1.28 (1.25-1.30) <0.0001
65-74 years > 1.55 (1.50-1.60) <0.0001
275 years »> 1.80 (1.75-1.86) <0.0001
Gender
Male (reference) *
Female > 0.90 (0.88-0.91) <0.0001
CCl score :
0 (reference) *
1 * 0.99 (0.97-1.01) 0.32
2 * 1.00 (0.98-1.03) 0.78
23 > 1.07 (1.04-1.10) <0.0001

0.4 1.0 2.7
HR (log scale)

* Risk of HZ complications was evaluated across all patients with HZ (N = 221,913); comprising patients with HZ without T2D (n = 195,842) and
patients with HZ and T2D (n = 26,071).

1 Hazard ratios (HRs) with 95% Cls and p-values were calculated using multivariable Cox regression analysis, with adjustment for cohort
(condition), age, gender, and baseline CCl score (excluding scoring for T2D related conditions).

CCl, modified Charlson-Quan comorbidity index; HZ, herpes zoster; T2D, type 2 diabetes



Supplementary Table 3. HZ-related complications in the matched cohorts

(patients with and without T2D)

Cohort 1 Cohort 3
With T2D and HZ With HZ and no T2D
(N =26,071) (N =26,071)
Patients with any HZ-related complication, n (%) 8,062 (30.9) 7,798 (29.9)
PHN 6,462 (24.8) 6,271 (24.1)
Ophthalmic complications 1,554 (5.9) 1,558 (6.0)
Cutaneous complications 878 (3.4) 782 (3.0)
Neurological complications (excluding PHN) 190 (0.7) 207 (0.8)

HZ, herpes zoster; PHN, postherpetic neuralgia; T2D, type 2 diabetes



Supplementary Figure 4. Comparison of diabetes medication classes received in the baseline and follow-up periods in

matched cohorts 1 and 2

Patients with T2D and HZ
Cohort 1 (n = 26,070)

Baseline = Follow-up Baseline @ Follow-up

Combination agents

Insulin

SGLT 2 inhibitors

DPP-4 inhibitors

GLP-1 receptor agonists

Thiazolidinediones

Meglitinides

Sulfonylureas

Metformin 535.$ g

100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

Percentage receiving each medication class

DPP-4, dipeptidyl-peptidase-4; GLP-1, glucagon-like peptide-12; SGLT-2, sodium-glucose cotransporter-2; HZ, herpes zoster; T2D, type 2 diabetes



Supplementary Table 4. Healthcare resource use in matched cohorts by place

of service in the 12-month follow-up period

Cohort 1

Cohort 2

Cohort 3

With T2D and HZ

With T2D and no HZ

With HZ and no T2D

(N = 26,070) (N = 26,070) (N = 26,071)
First month
Inpatient stays, % 4.9% 21% 4.0%
ED visits, % 19.6% 4.9% 17.4%
Outpatient hospital visits, % 34.2% 22.7% 32.0%
Outpatient office visits, % 89.2% 60.4% 88.2%
Pharmacy visits, % 96.2% 83.7% 94.9%
Other, % 40.6% 32.2% 33.2%
First quarter
Inpatient stays, % 8.7% 5.7% 6.7%
ED visits, % 26.0% 11.8% 22.6%
Outpatient hospital visits. % 51.0% 43.1% 47.6%
Outpatient office visits, % 94.4% 85.5% 93.1%
Pharmacy visits, % 98.0% 95.2% 97.3%
Other, % 59.4% 55.2% 47.8%
First 12 months
Inpatient stays, % 20.7% 17.6% 16.1%
ED visits, % 44.0% 31.7% 38.2%
Outpatient hospital visits, % 77.3% 72.8% 74.6%
Outpatient office visits, % 98.0% 96.8% 97.3%
Pharmacy visits, % 98.6% 97.8% 98.3%
Other, % 81.1% 78.9% 72.6%

ED, emergency department; HZ, herpes zoster; T2D, type 2 diabetes



Supplementary Table 5. Longitudinal healthcare costs in patient cohorts (2018 U.S. $).

Cohort 1 Cohort 2 Incremental Cohort 1 Cohort 3 Incremental
With T2D and HZ (N = With T2D and no HZ (N = Cost With T2D and HZ (N = With HZ and no T2D (N = Cost
26,070) 26,070) Difference 26,071) 26,071) Difference
All-cause healthcare service costs
mean  SD (median)
Month 1 Post-Index Date 3,497 £ 11,772 (921) 2,265 + 8,903 (570) $1,231 3,497 £ 11,772 (921) 2,961 + 11,104 (613) $536
Quarter 1 Post-Index Date 8,683 £ 24,702 (2,768) 6,815 £ 20,036 (2,299) $1,868 8,683 £ 24,702 (2,768) 7,122 £ 21,091 (1,673) $1,561
Year 1 Post-Index Date 32,061 + 76,683 (12,547) 26,845 + 59,362 (11,261) $5,216 32,061 + 76,683 (12,547) 25,262 + 62,608 (7,570) $6,799
HZ-related healthcare service costs
mean * SD (median)
Month 1 Post-Index Date - - - 1,622 + 6,100 (490) 1,317 + 6,064 (296) $306
Quarter 1 Post-Index Date - - - 3,004 £7,598 (1,304) 2,304 £ 7,962 (565) $700
Year 1 Post-Index Date - - - 9,077 £ 23,040 (4,552) 6,351 £ 18,132 (1,517) $2,726

HZ, herpes zoster; T2D, type 2 diabetes



Supplementary Figure 5. All-cause healthcare costs in first quarter post-index date for patients in matched cohorts in

different age-strata

$15,000 © Patients with T2D and HZ (n = 26,070)
@ Patients with T2D and no HZ (n = 26,070)
@ Patients with HZ and no T2D (n = 26,071)
$10,000
$5,000
<50 years 50-54 years 55-59 years 60-64 years 65-69 years 70-74 years 75-79 years 280 years

<50 years 50-54 years 55-59 years 60-64 years 65-69 years 70-74 years 75-79 years 280 years

HZ, herpes zoster; T2D, type 2 diabetes



Supplementary Figure 6. All-cause healthcare costs in first quarter post-index

date for patients in matched cohorts in different payment plans

$15,000 - @ Patients with T2D and HZ (n = 26,070)
w Patients with T2D and no HZ (n = 26,070)
@ Patients with HZ and no T2D (n = 26,071)
$10,000
$5,000
$0

Commercial Medicare Medicaid

Commercial

Medicaid

HZ, herpes zoster; T2D, type 2 diabetes



