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Abstract
Introduction: Plasmodium knowlesi (P. knowlesi) malaria is a zoonotic disease that is classified as type 5 of human
malaria. Commonly found in macaques (Macaca fascicularis) and (Macaca nemestrina), P. knowlesi is capable
of resulting in both uncomplicated and severe malaria in humans. Situation of P. knowlesi malaria in Phang-Nga
province from fiscal year (FY) 2020-2022 revealed no case report in FY 2020, however, a total of 14 cases had
been reported in FY 2021-2022. This research aimed to 1) study the epidemiology of P. knowlesi, 2) examine the
clinical manifestations of P. knowlesi patients, 3) analyze the ecology and entomology of P. knowlesi, and 4)
analyze the diagnosis and treatment of P. knowlesi.
Method: This research was a retrospective descriptive study/case report. The study was conducted in 14 patients
with P. knowlesi malaria between FY 2021 and 2022 in 4 districts of Phang-Nga Province including Thapput, Kapong,
Takuapa and Khuraburi.

Results: The study subjects of P. knowlesi malaria were all males. Most of them were working age groups as farmers

and worked in forest or plantation areas. All had no history of blood transfusions. Most of the patients did not
use mosquito nets and had a history of camping in the forest prior to the onset of fever. The main symptoms
brought to the hospital were fever, chills, headache, body aches. Laboratory findings on the first day of diagnosis
were as follows: The white blood cell count was found within the normal range. In the proportion of white blood
cells, eosinophils were found to be slightly higher than normal. Slight anemia was found on early examination.
The platelet count was found to be below normal in all cases. Severely low platelet count (2,000 cells/mm?) was
found in severe cases with multiple complications. No patient was found dead but 85.7% of complications were
found, with acute renal failure being the most common.

Conclusion and Recommendation: P. knowlesi malaria is an emerging infectious disease transmitted from animals

to humans. There are challenges in epidemiology, entomology, ecology for effective surveillance, prevention and

control. Early diagnosis and treatment would reduce complications and prevent death.

Keywords: malaria, Plasmodium knowlesi, epidemiology, entomology, diagnosis and treatment, Phang-Nga Province
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Table 1 Reported cases of priority diseases under surveillance by compared to previous year in Thailand, 1% week 2023

2022 2023 Case* Mean** Cumulative
Disease Week 50 Week 51 Week 52 Week 1  (Current (2018-2022) 2023

Cases Cases Cases Cases 4 week) Cases  Deaths
Cholera 0 0 0 0 0 1 0 0
Influenza 1304 944 450 503 3201 13330 515 0
Meningococcal Meningitis 0 0 0 0 0 1 0 0
Measles 5 4 0 0 9 274 0 0
Diphtheria 0 0 0 0 0 1 0 0
Pertussis 0 0 0 0 0 3 0 0
Pneumonia (Admitted) 3654 3102 1606 2016 10378 17038 2079 1
Leptospirosis 71 78 24 17 190 136 18 0
Hand, foot and mouth disease 754 479 169 297 1699 2551 302 0
Total D.H.F. 764 414 114 205 1497 2904 207 0

fiun : Fnineuasisaguimia Suinounde njamwaniuas uaz nesszuIninen sausudeyalunmsaussiuussma
Foyalunseazgnuiulgmndunii aguszasdiionistiasiuaugulsa/fe Wundn fludusenusdnvesisatiy 1
doulngiiunisseu "Guasiiasds (suspect)” ily "guaeiiBusuindulsatiu 4 (confirm)"
Yoyaiinsiasundasdounddldnnduani Sdlinsideyaduaitegiulugredduenansivinis

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

** uaugunglugan 4 duavineunt, 4 duamifeafiuiutvagtu uae 4 duavinas vesdaya 5 Udoumnas 15 429 (60 duas)

(——\ https://wesr—doe.moph.go.th/wesr_new/‘@
WESE $1931UN1s1W1S35IN1355U103N8UssA1dUA s OR 54 alUR 1 : 13 UNSIAU 2566
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Reported cases and deaths of diseases under surveillance by province, Thailand, 1st week 2023 (January 1-7, 2023)
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TABLE 2

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

LEPTOSPIROSIS

MEASLES

Cum.2023

PERTUSSIS
Cum.2023 Current wk.

ENCEPHALITIS
Cum.2023  Current wk.

MENINGOCOCCAL*
Cum.2023 Current wk.

INFLUENZA

Cum.2023

PNEUMONIA*

Cum.2023

FOOD POISONING

Cum.2023

HFMD

Cum.2023

CHOLERA

Cum.2023 Current wk.

Cum.2023 Current wk.

Current wk.

Current wk. Current wk. Current wk.

Current wk.

REPORTING AREAS

17

0

18

0
0
0

2016 1 515 0 503 0

1

2079

545 0

558 0

244

297 0

302 0

0
0
0

Total
Northern Region

201 0

132 0 132 0 0 236 0 589 0 576 0 206 0

0

0

144 0

149 0

157 0 149 0 442 0 430 0

105 0

105 0

ZONE 1

Chiang Mai
Lamphun
Lampang

Phrae
Nan

105 0 50 50

105 0

0

28

38

21

61
82
90

Phayao

43

46
0
43

102 0
2

100 0
8

12

12
28

40

0
0
0
0
0
0
0

102 0
2
101

0
0
0
0
0
0
0
0

ZONE 2

Uttaradit

Mae Hong Son
Tak

Chiang Rai
Sukhothai
Phitsanulok
Phetchabun

14
0
0
4
0

10

66
0

17
2
7
5
3
0
0
0
0

33
0
4
0
6
0
0
5

18

16
0
0
0
6
1
6
1
2

17
21
0
16
0
0
109 0
0
8
1
20
0
0
24
34
16
53
21

43 1
152 1
29
49
21
59
151

0
0
0
0
0
0
1
0
1
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

46
420
153

49

49

17

22

0
16
0
0
111
0
8

1
20
0
0

22

60
155 0

0
0
25
34
6
56
3

21

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

22

22
1

ZONE 6
Samut Prakan

Chon Buri
Rayong

ZONE 5

ZONE 4
Ratchaburi

ZONE 3
Nonthaburi

Chai Nat
Central Region*

Bangkok
P.Nakhon S.Ayutthaya
Ang Thong

Lop Buri
Prachuap Khiri Khan

Kamphaeng Phet
Nakhon Pathom
Samut Sakhon
Samut Songkhram
Phetchaburi
Chachoengsao
Prachin Buri

Nakhon Nayok
Sa Kaeo

Nakhon Sawan
Uthai Thani
Pathum Thani
Sing Buri
Saraburi
Kanchanaburi
Suphan Buri
Chanthaburi
Trat
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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, 2023 (January 1-11, 2023)

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2022 DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2023 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 2021
(o (o c (o D POP. RATE%)[{ C C C C c D POP.  RATE (%)

Total 5753 5924 2897 45145 29 68.22  0.06 207 0 0 0 207 0 031 0.00 66,179,083
Northern Region 1013 706 423 14458 7 120.38  0.05 48 0 0 0 48 0 040 0.00 12,018,640
ZONE 1 665 420 218 10298 3 17530  0.03 32 0 0 0 32 0 054  0.00 5,875,424
Chiang Mai 310 225 111 2437 0 136.19  0.00 9 0 0 0 9 0 050 0.00 1,786,877
Lamphun 7 4 0 45 0 1122 0.00 0 0 0 0 0 0 0.00 0.00 401,574
Lampang 24 15 8 424 0 58.51  0.00 0 0 0 0 0 0 0.00  0.00 726,821
Phrae 7 6 8 118 0 2715  0.00 10 0 0 1 0 023 0.00 435,965
Nan 35 2 10 43 0 93.09  0.00 14 0 0 0 14 0 294 000 476,300
Phayao 6 7 2 103 0 2217 0.00 4 0 0 0 4 0 086  0.00 465,930
Chiang Rai 64 36 26 432 0 3327  0.00 2 0 0 0 2 0 0.15  0.00 1,296,725
Mae Hong Son 212 105 53 6296 3 220205 0.05 2 0 0 0 2 0 070  0.00 285,232
ZONE 2 216 193 142 3064 3 86.70  0.10 9 0 0 0 9 0 025 0.00 3,536,074
Uttaradit 3 3 6 203 0 4550  0.00 0 0 0 0 0 0 0.00 0.00 447 446
Tak 132 103 88 1702 2 25156  0.12 20 0 0 2 0 030  0.00 673,423
Sukhothai 33 3 12 39 0 5450  0.00 10 0 0 1 0 017  0.00 586,617
Phitsanulok 28 45 31 560 1 66.09 0.18 5 0 0 0 5 0 059 0.00 848,432
Phetchabun 20 11 5 280 0 2862  0.00 1.0 0 0 1 0 010  0.00 980,156
ZONE 3 14 115 72 1273 2 4356  0.16 70 0 0 7 0 024  0.00 2,928,596
Chai Nat 9 22 9 177 1 5524  0.56 00 0 0 0 0 0.00  0.00 321,454
Nakhon Sawan 65 57 36 588 0 56.81  0.00 0 0 0 0 0 0 0.00 0.00 1,037,668
Uthai Thani 14 16 14 116 0 3568  0.00 4 0 0 0 4 0 123 0.00 325,492
Kamphaeng Phet 35 16 9 264 0 37.07  0.00 0 0 0 0 0 0 0.00  0.00 713,130
Phichit 18 4 4 128 1 2418 0.78 3 0 0 0 3 0 057 0.00 530,852
Central Region* 3699 4076 1694 19529 15 8550  0.08 85 0 0 0 85 0 037 0.00 22,842,768
Bangkok 1653 1780 566 7508 3 13582 0.04 0 0 0 0 0 0 0.00 0.00 5,558,108
ZONE 4 400 454 190 2092 2 38.58 0.10 35 0 0 0 35 0 0.65 0.00 5,411,959
Nonthaburi 152 132 66 682 0 5292  0.00 19 0 0 0 19 0 148  0.00 1,282,690
Pathum Thani 130 201 80 M7 1 6025 0.14 15 0 0 0 15 0 127 0.00 1,183,235
P.Nakhon S.Ayutthaya 50 59 10 239 0 2913 0.00 10 0 0 1 0 012 0.00 819,799
Ang Thong 7 1" 12 53 0 1929  0.00 0 0 0 0 0 0 0.00 0.00 275,673
Lop Buri 25 24 12 119 0 16.09  0.00 0 0 0 0 0 0 0.00 0.00 741,200
Sing Buri 1 2 2 38 0 1858  0.00 0 0 0 0 0 0 0.00  0.00 205,211
Saraburi 23 14 5 198 1 3075  0.51 0 0 0 0 0 0 0.00 0.00 643,895
Nakhon Nayok 12 11 3 46 0 17.66 0.0 0 0 0 0 0 0 0.00 0.00 260,256
ZONE 5 725 860 339 4499 1 8435  0.02 33 0 0 0 33 0 062 0.00 5,332,653
Ratchaburi 18 118 47 02 0 103.88  0.00 0 0 0 0 0 0 0.00 0.00 868,797
Kanchanaburi 22 41 18 257 0 28.75  0.00 20 0 0 2 0 022  0.00 893,014
Suphan Buri 102 110 13 565 0 67.64  0.00 0 0 0 0 0 0 0.00 0.00 836,993
Nakhon Pathom 195 231 141 1154 0 12514 0.00 13 0 0 0 13 0 141 0.0 921,450
Samut Sakhon 171 199 6 M3 0 12151 0.00 00 0 0 0 0 0.00 0.00 586,494
Samut Songkhram 6 23 14 127 0 66.55  0.00 0 0 0 0 0 0 0.00 0.00 191,447
Phetchaburi 9N 15 77 531 0 109.97  0.00 1 0 0 0 11 0 228 000 482,534
Prachuap Khiri Khan 20 23 23 250 1 4519 040 70 0 0 7 0 127  0.00 551,924
ZONE 6 912 960 590 5253 8 8421 0415 17 0 0 0 17 0 0.27  0.00 6,218,594
Samut Prakan 306 369 171 1400 1 10321 0.07 00 0 0 0 0 0.00 0.00 1,353,964
Chon Buri 371 356 286 2399 4 15148 017 0 0 0 0 0 0 0.00 0.00 1,575,278
Rayong 155 132 88 766 1 101.95 0.3 6 0 0 0 6 0 0.80  0.00 746,433
Chanthaburi 17 3317 222 0 4137 0.00 30 0 0 3 0 056  0.00 536,058
Trat 22 10 8 87 0 38.10  0.00 5 0 0 0 5 0 219 0.00 228,456
Chachoengsao 17 30 8 165 1 2278  0.61 10 0 0 1 0 014  0.00 722,448
Prachin Buri 6 17 5 73 0 1474 0.00 2 0 0 0 2 0 040 0.00 494,498
Sa Kaeo 18 13 7 141 1 2509 0.7 0 0 0 0 0 0 0.00 0.00 561,459
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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, 2023 (January 1-11, 2023)

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2022 DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2023 POP.
REPORTING AREAS OCT NOV DEC TOTAL TOTAL iﬁiﬁgm rAcrﬁle JAN FEB MAR APR TOTAL TOTAL i’;EmR&T; FA(;I;\:.IETY DEZSZT’
C C C C D POP. RATE%)|| C C C C C D POP.  RATE (%)
NORTH-EASTERN REGION 451 396 154 7164 4 3282 0.06 30 0 0 3 0 001 000 21,837,582
ZONE 7 126 114 4 1906 0 38.04 0.00 30 0 0 3 0 0.06 0.00 5,017,381
Khon Kaen 45 24 6 465 0 2597  0.00 0 0 0 0 0 0 0.00 0.00 1,792,697
Maha Sarakham 19 36 9 497 0 5241 0.00 30 0 0 3 0 032 0.00 950,985
Roi Et 43 31 15 609 0 4699  0.00 0 0 0 0 0 0 0.00 0.00 1,297,326
Kalasin 19 23 1N 3% 0 3434 0.00 00 0 0 0 0 0.00 0.00 976,373
ZONE 8 73 53 28 1195 2 2166 017 0 0 0 0 0 0 0.00 0.00 5,518,109
Bungkan 1 1 1 15 0 355  0.00 0 0 0 0 0 0 0.00 0.00 422,019
Nong Bua Lam Phu 2 6 4 38 0 747 0.00 00 0 0 0 0 0.00 0.00 509,236
Udon Thani 6 2 4 310 1 1979 032 0 0 0 0 0 0 0.00 0.00 1,567,247
Loei 3 20 6 260 1 4071 038 0 0 0 0 0 0 0.00 0.00 638,734
Nong Khai 13 17 6 176 0 3405  0.00 0 0 0 0 0 0 0.00 0.00 517,140
Sakon Nakhon 6 4 2 132 0 1152 0.00 00 0 0 0 0 0.00 0.00 1,146,612
Nakhon Phanom 14 3 5 24 0 36.82  0.00 0 0 0 0 0 0 0.00 0.00 M7121
ZONE9 126 131 35 1799 1 26.80 0.06 0 0 0 0 0 0 0.00 0.00 6,714,997
Nakhon Ratchasima 54 56 18 731 0 271.75  0.00 0 0 0 0 0 0 0.00 0.00 2,633,681
Buri Ram 11 21 0 111 1 703 090 00 0 0 0 0 0.00 0.00 1,580,495
Surin 29 27 4 675 0 49.05 0.00 0 0 0 0 0 0 0.00 0.00 1,377,226
Chaiyaphum 32 21 13 282 0 2513 0.00 0 0 0 0 0 0 0.00 0.00 1,123,595
ZONE 10 126 98 50 2264 1 49.35 0.04 0 0 0 0 0 0 0.00 0.00 4,587,095
Si Sa Ket 42 29 8 868 1 5955 012 0 0 0 0 0 0 0.00 0.00 1,458,068
Ubon Ratchathani 72 57 29 1072 0 5737 0.00 0 0 0 0 0 0 0.00 0.00 1,867,608
Yasothon 9 g 1 141 0 2643  0.00 0 0 0 0 0 0 0.00 0.00 533,948
Amnat Charoen 2 1 0 4 0 1169  0.00 00 0 0 0 0 0.00 0.00 376,273
Mukdahan 1 3 2 139 0 3955  0.00 0 0 0 0 0 0 0.00 0.00 351,198
Southern Region 590 746 626 3994 3 42.08 0.08 M1 0 0 0 7 0 0.75 0.00 9,480,093
ZONE 11 232 274 239 1685 2 3751 0412 23 0 0 0 23 0 051  0.00 4,487,259
Nakhon Si Thammarat 52 61 32 239 0 1543  0.00 0 0 0 0 0 0 0.00 0.00 1,550,033
Krabi 29 53 24 300 1 6258 033 0 0 0 0 0 0 0.00 0.00 478,561
Phangnga 36 19 21 238 0 88.80  0.00 0 0 0 0 0 0 0.00 0.00 268,123
Phuket 44 54 58 339 0 80.95 0.0 13 0 0 0 13 0 312 0.00 416,629
Surat Thani 33 37 30 173 0 16.13  0.00 4 0 0 0 4 0 037  0.00 1,070,096
Ranong 14 20 38 161 0 82.75  0.00 0 0 0 0 0 0 0.00 0.00 194,473
Chumphon 24 30 36 235 1 46.13 043 6 0 0 0 6 0 118  0.00 509,344
ZONE 12 358 472 387 2309 1 4618  0.04 48 0 0 0 48 0 096 0.00 4,992,834
Songkhla 100 166 118 630 0 4401  0.00 41 0 0 0 41 0 287  0.00 1,430,073
Satun 11 15 15 113 0 3479  0.00 0 0 0 0 0 0 0.00 0.00 324,467
Trang 26 32 19 248 0 38.76  0.00 0 0 0 0 0 0 0.00 0.00 640,182
Phatthalung 20 33 4 180 0 3445  0.00 0 0 0 0 0 0 0.00 0.00 522,810
Pattani 57 100 83 333 1 4564 030 10 0 0 1 0 014  0.00 727,799
Yala 22 30 37 167 0 3079 0.00 6 0 0 0 6 0 111 0.00 540,458
Narathiwat 122 9% 71 638 0 7880  0.00 0 0 0 0 0 0 0.00 0.00 807,045
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C = Cases

D = Deaths
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