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Diphtheria situation and factors associated with death from diphtheria, Thailand, 2003-2020

Authors: Samarn Sayumpurujinan

Division of Epidemiology, Department of Disease Control, Ministry of Public Health, Thailand
Abstract
Background: Diphtheria was one of the leading causes of childhood death in the pre-vaccine era. However, after
the diphtheria toxoid vaccine was invented in 1923, and subsequently was used on a large scale in United States
and other industrialized countries in 1940s-1950s, incidence in these nations quickly declines. After the Second
World War, there was a continued decline in Underdevelopment countries after the launch of the Expanded
Program on Immunization in 1977. The study aims to epidemiological studies and determine the factors
associated with death from diphtheria.
Methods: Analytics study using data from the national surveillance data and collected data from all provincial
health offices in Thailand during 2003-2013. Case definition of diphtheria is patients attending health facilities
with diphtheria follow the clinical criteria as described by the surveillance case definition from Division of
Epidemiology. Data were analyzed by calculating numbers, percentage and using chi-square test and Binary
Logistic Regression to test the factors associated with death from diphtheria.
Results: The number of reported diphtheria cases initially decrease during 2003-2009. It climbed to 77 cases in
2010 and dropped to 28 cases in 2011. Since 2013, the number of reported diphtheria cases progressively declined
until 2020. For the period 2003-2013, a total of 348 diphtheria cases were reported; 81 were fatal. The sex of the
fatal cases was mostly male (55.6%), the female to male ratio was 1 : 1.25. Number of diphtheria cases was highest
in the 0-4 year age group at 36.2%. In the Binary Logistic Regression, the following factors associated with death
from diphtheria were found to be significant: marital status (OR = 5.75, P-value <0.05), region (OR = 2.82, P-value
< 0.01).
Conclusion: Case-fatality rates from diphtheria are high in the 0-4 year age group and southern area. Prevention
and control measure for diphtheria is to increase the vaccine coverage in the three southern border provinces

by using a multispectral partnership for disease prevention and control to achieve the vaccination goals.

Keywords: diphtheria, risk factors associated with death, mortality rate, case fatality rate, Thailand
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Reported cases of diseases under surveillance 506, 3 week
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Epidemiological informatics unit, Division of Epidemiology
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Table 1 Reported cases of priority diseases under surveillance by compared to previous year in Thailand, 3" week 2022

2021 2022 Case* Mean** Cumulative
Disease Week 52 Week 1 Week 2 Week 3 (Current (2017-2021) 2022

Cases Cases Cases Cases 4 week) Cases  Deaths
Cholera 0 0 0 0 0 1 0 0
Influenza 60 88 105 52 305 16504 266 0
Meningococcal Meningitis 0 0 0 0 0 1 0 0
Measles 0 1 3 2 6 310 6 0
Diphtheria 0 0 0 0 0 1 0 0
Pertussis 0 0 0 0 0 5 0 0
Pneumonia (Admitted) 1257 1873 1688 995 5813 19670 4852 2
Leptospirosis 14 10 7 6 37 158 28 0
Hand, foot and mouth disease 34 67 40 23 164 3217 146 0
Total D.H.F. a7 46 a7 18 158 3021 123 0

w1 : dineuansnsugudania drineunde NTUMWANILAT LAY NB9TEUININGT TIUTINTaYaTUNMNTIMTEAUUTEINA

Foyalumswazgnuiuugmnduamt nquszasaiianisdasiuaunulsa/de Wunan Tludusenuadfveslsauu o

daulugiumssenu "§aediade (suspect)" Lily "fUrefiduduidndulsauu 9 (confirm)”

v

* druaudliae 4 duavidrdga (4 dUami Aadu 1 ¥29)

dayasinsidsuudasdeunaslinnduani Ashinasihdeyaduaidagiuludredeluenansivnig

** uaudunglugn 4 duavineunt, 4 duamidieafiuiutlagtu uae 4 duavinas vesdaya 5 Udoumnas 15 429 (60 dUasi)
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Reported cases and deaths of diseases under surveillance by province, Thailand, 3rd week 2022 (January 16-22, 2022)

o

LY

FNNTLUININGT T8I0

HUrewazaneflelsafiilged:

ATUIUN
v

o

A5199 2

TABLE 2

(CHOLERA, HAND, FOOT AND MOUTH DISEASE (HFMD), FOOD POISONING, PNEUMONIA (ADMITTED), INFLUENZA, MENINGOCOCCAL MENINGITIS, ENCEPHALITIS, PERTUSSIS, MEASLES, LEPTOSPIROSIS)

LEPTOSPIROSIS

MEASLES

Cum.2022

PERTUSSIS
Cum.2022 Current wk.

ENCEPHALITIS
Cum.2022  Current wk.

MENINGOCOCCAL*
Cum.2022 Current wk.

INFLUENZA

Cum.2022

PNEUMONIA*

Cum.2022

FOOD POISONING

Cum.2022

HFMD

Cum.2022

CHOLERA
Cum.2022 Current wk.

Cum.2022 Current wk.

Current wk.

Current wk. Current wk. Current wk.

Current wk.

REPORTING AREAS

0
0

52
23

4852 2 995 0 266 0

642 0

3358 0

0
0
0

23
11
10

146 0

0

Total
Northern Region

1017 1 164 0 119 0

73 761 0 150 0

65

0

100 0 88 13

691

0
0

93

466 0

ZONE 1

Chiang Mai
Lamphun
Lampang

Phrae
Nan

0

148 0

41

4
9
8

15

29

65
31
119 0

0
0
0
0

61
214 0
0

Phayao

57
31

64
0
49
4
5
1
11
28

17

51
44
51
114 0

299 0
277

0
0
0
0
0
0
0
0

46
0
53
1
7
4
32

285 0
28
35
35
127 0
60

0
0
0
0
0
0
0
0

9
0
1
0
0
0
0
1

40

ZONE 2

Uttaradit

Mae Hong Son
Tak

Chiang Rai
Sukhothai
Phitsanulok
Phetchabun

48
1
1

15
0
0

15
0
0

228 0

83

90

12
0
8
4
0
0

66
0

47
0

12
0
4
0
0
9

22
8
7
0
1
0
0
0
0
0

0
0
0
0
0
0
1
1

49
1163
380
340 0
66
0
23
25
0
0
224 0
2
193 0
0
41
43
250 0
120 0
0
0
73
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

4
0
0
4
0
0
2

43
4
0
5
0
0
0
7
0
0
7
0
5
0
0
0

10
1
0
0
0
0
1
0
0

43
0
18
4
0
0
23
2
93
0
15
0
38
0
1
2
37
125 0
8
2
14
3
0
7
1
0

12

2

0

10

0

0
560 0
250 0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
4
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
1
0
0
0
0
0

ZONE 6
Samut Prakan

ZONE 5
Chon Buri

ZONE 4
Ratchaburi

ZONE 3
Nonthaburi

Chai Nat
Central Region*

Bangkok
P.Nakhon S.Ayutthaya
Ang Thong

Lop Buri
Prachuap Khiri Khan

Nakhon Sawan
Uthai Thani
Kamphaeng Phet
Pathum Thani
Nakhon Nayok
Kanchanaburi
Suphan Buri
Nakhon Pathom
Samut Sakhon
Samut Songkhram
Phetchaburi
Chanthaburi

Trat
Chachoengsao
Prachin Buri

Sa Kaeo

Sing Buri
Saraburi
Rayong
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TABLE 3 Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance by Date of Onset, by Province,

Thailand, 2022 (January 1-26, 2022)

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2021 DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2022 POP.
CASERATE  CASE CASERATE  CASE DEC 31,
REPORTING AREAS OCT NOV DEC TOTAL TOTAL JAN FEB MAR APR TOTAL TOTAL
PER 100000 FATALITY PER 100000 FATALITY 2020
(o (o c (o D POP. RATE%)[{ C C C C c D POP.  RATE (%)
Total 706 648 307 9956 6 1497  0.06 123 0 0 0 123 0 019 0.00 66,372,831
Northern Region 119 91 22 2830 2 2335  0.07 12 0 0 0 12 0 005 0.00 22,887,344
ZONE1 47 28 7 1344 1 2281 0.07 5 0 0 0 5 0 0.08 0.00 5,886,870
Chiang Mai 13 11 1 283 0 1598  0.00 1.0 0 0 1 0 0.06  0.00 1,781,812
Lamphun 0 0 0 1 0 271 0.0 0 0 0 0 0 0 0.00 0.00 403,542
Lampang 1 4 0 46 0 621  0.00 0 0 0 0 0 0 0.00  0.00 733,640
Phrae 1 1 0 11 0 248  0.00 0 0 0 0 0 0 0.00 0.00 439,537
Nan 7 1 0 109 0 2277 0.00 2 0 0 0 2 0 042  0.00 477,476
Phayao 0 3 3 25 0 528  0.00 0 0 0 0 0 0 0.00 0.00 469,856
Chiang Rai 22 8 3 344 1 2656  0.29 20 0 0 2 0 015  0.00 1,296,664
Mae Hong Son 3 0 0 515 0 181.75  0.00 0 0 0 0 0 0 0.00 0.00 284,343
ZONE 2 46 46 7 1030 1 2885 0.10 5 0 0 0 5 0 014  0.00 3,554,902
Uttaradit 7 4 0 180 1 3963  0.56 0 0 0 0 0 0 0.00 0.00 450,923
Tak 12 17 3 476 0 7211 0.00 20 0 0 2 0 0.30  0.00 667,942
Sukhothai 13 10 1 164 0 2751 0.00 0 0 0 0 0 0 0.00 0.00 591,477
Phitsanulok 12 13 2 154 0 17.78 0.0 20 0 0 2 0 023 0.00 857,364
Phetchabun 2 2 1 5 0 564  0.00 1.0 0 0 1 0 010  0.00 987,196
ZONE 3 35 21 17 537 0 18.00  0.00 2 0 0 0 2 0 0.07  0.00 2,956,189
Chai Nat 9 10 9 81 0 2474 0.00 00 0 0 0 0 0.00 0.00 324,544
Nakhon Sawan 14 12 8 19 0 1836  0.00 0 0 0 0 0 0 0.00 0.00 1,050,098
Uthai Thani 6 4 0 5 0 17.02 0.0 2 0 0 0 2 0 0.61 0.00 327,243
Kamphaeng Phet 4 0 0 79 0 1087  0.00 0 0 0 0 0 0 0.00  0.00 719,993
Phichit 2 1 0 126 0 2343  0.00 0 0 0 0 0 0 0.00 0.00 534,311
Central Region* 369 448 214 4168 1 1822  0.02 75 0 0 0 75 0 062 000 12,073,417
Bangkok 133 183 60 1651 0 2911 0.00 25 0 0 0 25 0 044  0.00 5,627,243
ZONE 4 24 26 7 3714 0 695  0.00 5 0 0 0 5 0 0.09 0.00 5,400,529
Nonthaburi 12 8 2 121 0 963  0.00 10 0 0 1 0 0.08 0.00 1,271,065
Pathum Thani 3 5 4 67 0 580  0.00 0 0 0 0 0 0 0.00  0.00 1,170,008
P.Nakhon S.Ayutthaya 0 0 0 32 0 391 0.00 0 0 0 0 0 0 0.00 0.00 819,638
Ang Thong 3 8 0 32 0 1142 0.00 0 0 0 0 0 0 0.00 0.00 278,119
Lop Buri 3 3 0 39 0 515  0.00 0 0 0 0 0 0 0.00 0.00 749,242
Sing Buri 1 1 0 4 0 191 0.00 0 0 0 0 0 0 0.00 0.00 207,172
Saraburi 2 1 0 69 0 1069  0.00 4 0 0 0 4 0 062 0.00 644,869
Nakhon Nayok 0 0 1 0 0 384 0.0 0 0 0 0 0 0 0.00 0.00 260,416
ZONE 5 140 119 46 1090 1 20.39  0.09 35 0 0 0 35 0 0.66  0.00 5,342,038
Ratchaburi 23 5 0 246 0 2817  0.00 0 0 0 0 0 0 0.00 0.00 871,207
Kanchanaburi 13 22 1 120 1 1342 083 20 0 0 2 0 022 0.00 893,751
Suphan Buri 39 18 5 212 0 2501  0.00 0 0 0 0 0 0 0.00 0.00 842,481
Nakhon Pathom 47 63 29 3720 4050  0.00 25 0 0 0 25 0 272 0.00 920,380
Samut Sakhon 0 0 0 3 0 052  0.00 0 0 0 0 0 0 0.00  0.00 585,451
Samut Songkhram 0 0 0 6 0 310  0.00 10 0 0 1 0 052 0.00 192,678
Phetchaburi 4 4 2 31 0 6.40  0.00 10 0 0 1 0 021 0.00 483,692
Prachuap Khiri Khan 14 7 9 100 O 1813  0.00 6 0 0 0 6 0 1.09  0.00 552,398
ZONE 6 63 110 92 972 0 15.79  0.00 10 0 0 0 10 0 0.16  0.00 6,192,990
Samut Prakan 25 40 45 22 0 16.62  0.00 6 0 0 0 6 0 045 0.00 1,348,177
Chon Buri 22 54 40 40 0 2844 0.00 0 0 0 0 0 0 0.00 0.00 1,562,593
Rayong 8 12 2 186 0 2551 0.00 0 0 0 0 0 0 0.00 0.00 738,139
Chanthaburi 3 3 0 23 0 428  0.00 30 0 0 3 0 056  0.00 536,629
Trat 0 0 0 2 0 087  0.00 0 0 0 0 0 0 0.00 0.00 229,247
Chachoengsao 2 1 4 28 0 390  0.00 10 0 0 1 0 014  0.00 720,416
Prachin Buri 0 0 1 32 0 649  0.00 0 0 0 0 0 0 0.00 0.00 494,175
Sa Kaeo 3 0 0 39 0 690 0.00 0 0 0 0 0 0 0.00 0.00 563,614

https://wesr-doe.moph.go.th/wesr_new/ (WES_E
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TABLE 3

Thailand, 2022 (January 1-26, 2022)

Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance by Date of Onset, by Province,

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2021 DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2022 POP.
REPORTING AREAS OCT NOV DEC TOTAL TOTAL CASERATE  CASE 1\ ks MAR APR TOTAL ToTAL CASERATE  CASE DEC31,
PER 100000 FATALITY PER 100000 FATALITY 2020
C C C C D POP. RATE(%)|| C C C C C D POP.  RATE (%)
NORTH-EASTERN REGION 169 59 25 2052 2 932 0.0 19 0 0 0 19 0 0.09 000 21,931,244
ZONE 7 70 18 7 626 0 12.38  0.00 70 0 0 7 0 014  0.00 5,039,088
Khon Kaen 7 4 1 121 0 6.71  0.00 0 0 0 0 0 0 0.00 0.00 1,798,702
Maha Sarakham 7 4 0 91 0 945  0.00 0 0 0 0 0 0 0.00 0.00 958,163
Roi Et 44 6 6 280 0 2144 0.00 4 0 0 0 4 0 031 0.00 1,301,926
Kalasin 12 4 0 134 0 1361  0.00 3 0 0 0 3 0 031 0.00 980,297
ZONE 8 18 10 3 296 1 532 034 10 0 0 1 0 0.02 0.00 5,540,556
Bungkan 0 0 0 16 0 377 0.0 0 0 0 0 0 0 0.00 0.00 423,067
Nong Bua Lam Phu 0 0 1 2 0 039 0.0 0 0 0 0 0 0 0.00 0.00 511,125
Udon Thani 2 2 0 10 0 063  0.00 0 0 0 0 0 0 0.00 0.00 1,577,315
Loei 3 1 0 43 0 6.69  0.00 0 0 0 0 0 0 0.00 0.00 640,843
Nong Khai 0 0 0 13 0 249  0.00 0 0 0 0 0 0 0.00 0.00 519,873
Sakon Nakhon 2 3 2 104 0 9.02 0.0 10 0 0 1 0 009 0.00 1,150,164
Nakhon Phanom 1 4 0 108 1 15.02 093 00 0 0 0 0 0.00 0.00 718,169
ZONE 9 39 14 7 675 1 996 0.5 5 0 0 0 5 0 0.07 0.00 6,748,199
Nakhon Ratchasima 12 6 4 148 1 559 068 4 0 0 0 4 0 0.15  0.00 2,641,067
Buri Ram 2 1 0 49 0 3.07  0.00 0 0 0 0 0 0 0.00 0.00 1,588,466
Surin 25 6 3 46 0 3192 0.00 00 0 0 0 0 0.00 0.00 1,387,526
Chaiyaphum 0 1 0 32 0 281 0.0 10 0 0 1 0 0.09 0.00 1,131,140
ZONE 10 42 17 8 455 0 9.85  0.00 6 0 0 0 6 0 013  0.00 4,603,401
Si Sa Ket 28 10 5 163 0 11.07  0.00 5 0 0 0 5 0 0.34 0.00 1,465,719
Ubon Ratchathani 1 4 2 228 0 1215 0.00 0 0 0 0 0 0 0.00 0.00 1,872,422
Yasothon 3 3 1 4 0 6.32  0.00 10 0 0 1 0 0.19  0.00 535,900
Amnat Charoen 0 0 0 16 0 423  0.00 0 0 0 0 0 0 0.00 0.00 377,317
Mukdahan 0 0 0 14 0 397 0.0 0 0 0 0 0 0 0.00 0.00 352,043
Southern Region 49 50 46 906 1 9.56 0.1 17 0 0 0 17 0 0.18  0.00 9,480,826
ZONE 11 28 12 1N 528 0 11.77  0.00 70 0 0 7 0 0.16  0.00 4,489,609
Nakhon Si Thammarat 4 0 1 103 0 6.60  0.00 00 0 0 0 0 0.00 0.00 1,556,325
Krabi 4 0 3 66 0 13.89  0.00 3 0 0 0 3 0 063 0.00 477,254
Phangnga 2 1 4 4 0 1266  0.00 00 0 0 0 0 0.00 0.00 268,509
Phuket 0 0 0 23 0 556  0.00 10 0 0 1 0 024  0.00 415,527
Surat Thani 1 2 0 18 0 169  0.00 0 0 0 0 0 0 0.00 0.00 1,067,867
Ranong 0 0 0 97 0 5036 0.00 0 0 0 0 0 0 0.00 0.00 193,871
Chumphon 17 9 3 187 0 36.59  0.00 3 0 0 0 3 0 059  0.00 510,256
ZONE 12 21 38 35 378 1 758  0.26 10 0 0 0 10 0 020 0.00 4,991,217
Songkhla 8 15 10 153 0 1067  0.00 4 0 0 0 4 0 028 0.00 1,432,288
Satun 3 10 1 25 0 7.75 0.0 0 0 0 0 0 0 0.00 0.00 323,841
Trang 4 1 1 35 1 544 286 0 0 0 0 0 0 0.00 0.00 641,868
Phatthalung 2 7 9 30 0 571 0.0 0 0 0 0 0 0 0.00 0.00 523,971
Pattani 0 0 0 28 0 388  0.00 0 0 0 0 0 0 0.00 0.00 725,559
Yala 2 1 10 3% 0 6.74  0.00 10 0 0 1 0 0.19  0.00 537,466
Narathiwat 2 4 4 71 0 882 0.0 5 0 0 0 5 0 062 0.00 806,224
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