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Plasmodium knowlesi, known as the fifth human 
malaria parasite, is a zoonotic malaria species 

maintained in a sylvatic cycle involving long-tailed 
(Macaca fascicularis) and pig-tailed (Macaca nemestri-
na) macaques and Anopheles (Cellia) leucosphyrus mos-
quitoes (1). In Thailand, anthroponotic malaria cases 
have decreased because of intervention programs, 
whereas P. knowlesi infections have increased, raising 
public health concerns (2,3). We report 2 cases of P. 
knowlesi malaria in persons from Israel who traveled 
to Thailand in 2023. Patient 1 likely acquired malaria 
in northwestern Thailand and might represent a sen-
tinel case for geographic expansion. Patient 2 was in-
fected in a recognized endemic focus.

In July 2023, a 25-year-old man (patient 1) sought 
care for fever, chills, nausea, and retro-orbital pain 1 
day after returning from a 7-month trip across South-
east Asia. He spent his final month in northern Thai-
land, beginning in Chiang Mai and ending with 12 
days in Pai, Mae Hong Son Province (Figure 1). He 
reported jungle trekking, monkey sightings, and no 
use of malaria prophylaxis. An initial rapid diagnos-
tic test for detecting histidine-rich protein 2 and al-
dolase was negative, and another for detecting his-
tidine-rich protein 2 and lactate dehydrogenase was 
weakly positive. A thick smear was initially negative, 
but a repeat smear 3 hours later revealed nonspeci-
ated Plasmodium. Laboratory findings included leu-
kopenia, thrombocytopenia, increased bilirubin and 
transaminase levels, and increased C-reactive protein 
level. TaqMan real-time PCR targeting the 18S rDNA 
gene performed at the Parasitology Reference Labora-
tory (https://www.gov.il/he/departments/units/ 
parasite-reference-lab) confirmed P. knowlesi (4,5). 
PCR and 18S rDNA sequencing yielded a 939-bp frag-
ment with 99.36% identity to P. knowlesi strain H in 
PlasmoDB (https://plasmodb.org/plasmo/app/re-
cord/gene/PKNH_0320900). We treated the patient 
with artemether/lumefantrine (80 mg/480 mg at 0 
and 8 hours and then every 12 hours for a total of 6 
doses), and he fully recovered without recrudescence.

In March 2023, we evaluated a 34-year-old man 
(patient 2), who had spent 6 months in Southeast 
Asia, for P. knowlesi by using the same molecular di-
agnostics. He spent his last 2 weeks on Koh Phayam 
Island in Ranong Province, a recognized endemic 
area (Figure 1) (2). He reported jungle hiking and 
macaque contact and did not use prophylaxis. We 
also treated patient 2 with standard oral artemether/
lumefantrine, and he fully recovered.

We sequenced the polymorphic C-terminal re-
gion of the Pkmsp1 gene to explore genetic diversity. 
The sequence from patient 1 (northern Thailand) 
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We describe 2 cases of Plasmodium knowlesi malaria in 
persons from Israel who traveled to Thailand in 2023. One 
patient, likely infected in northwestern Thailand, might 
signal geographic expansion into areas not previously 
associated with human infection. The infection’s rarity in 
travelers, diagnostic challenges, and potential severity 
underscore the importance of clinical awareness.
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showed 1 synonymous mutation, differentiating it 
from the P. knowlesi H strain in PlasmoDB (https://
p l a s m o d b . o r g / p l a s m o / a p p / r e c o r d / g e n e /
PKNH_0728900). The closest sequences were from 
Malaysia, consistent with shared ancestry (6). The 
translated amino acid sequence matched haplotype 
H3, which was similar to an amino acid sequence pre-
dicted from isolate JF837348 from southern Thailand. 
The isolate from patient 2 (southern Thailand) was 
identical to isolate JF837351 from southern Thailand  

and matched haplotype H2 that is common in the 
region (6,7) (Figure 2).

The Institutional Review Board (Helsinki Com-
mittee, https://www.tasmc.org.il/rd/en/next-unit/
helsinki-committee) of Tel Aviv Sourasky Medical 
Center waived ethical approval. We deposited se-
quences in GenBank (patient 1: 18S rDNA, accession 
no. PV123279, and Pkmsp1, accession no. PV132709; 
patient 2: 18S rDNA, accession no. PV123278, and Pk-
msp1, accession no. PV132708).

Figure 1. Travel locations 
of persons with Plasmodium 
knowlesi malaria returning to 
Israel from Thailand, 2023. 
Patient 1 might represent a 
sentinel case of human P. 
knowlesi infection acquired in 
northern Thailand. Patient 2 
visited Koh Phayam Island in 
Ranong Province in southern 
Thailand, a recognized endemic 
area near the Malaysia border. 
Map created with ArcGIS Pro 
software version 3.3.2 (ESRI, 
https://www.esri.com).



The likely exposure of patient 1 in Pai or Chiang 
Mai represents the northernmost documented loca-
tion of P. knowlesi human infection in Thailand. Pre-
viously, the northernmost reported endemic cases 
were in Tak Province, bordering Myanmar and Ut-
taradit province, near the Laos border (8). The genetic 
divergence of the isolate from patient 1 might reflect 
local parasite diversity or the limited sequence data 
from northern Thailand and neighboring regions. The  
Pkmsp1 protein is subject to purifying selection by 
the host immune system, with surviving variants po-
tentially representing fitter strains. Ongoing genomic 
surveillance is needed to determine whether patient 1 
reflects true local transmission or indicates a broader 
haplotype range in the region.

Although >280,000 Israelis visited Thailand 
in 2023, no other confirmed malaria cases were re-
ported among returning travelers, and no other P. 
knowlesi cases have been reported in Israel in >20 
years. In addition to its rarity in travelers, P. knowle-
si malaria poses diagnostic challenges because of 
rapid diagnostic test insensitivity and morphologic 
similarity to other Plasmodium species, increasing 
the likelihood of underdiagnosis. Parasitemia levels 

might be low early in infection, but clinicians should 
remain alert to the potential for rapid progression 
to hyperparasitemia, which is a key risk factor for 
severe malaria attributed to the ability of P. knowlesi 
to infect all erythrocyte stages and its short asexual 
replication cycle (9,10). In Malaysia, severe malaria 
occurred in 6%–9% of cases in district hospitals and 
up to 29% in tertiary care (9).

Both patients reported here met Centers for Dis-
ease Control and Prevention criteria for chemopro-
phylaxis, having stayed in forested regions near inter-
national borders (https://wwwnc.cdc.gov/travel/
yellowbook/2024/preparing/yellow-fever-vaccine-
malaria-prevention-by-country#6419). The patients’ 
extended travel and jungle exposure highlight the 
importance of itinerary-specific pretravel counseling.

In conclusion, P. knowlesi malaria in patient 1 
might represent early evidence of zoonotic spillover 
of P. knowlesi in a new area (northern Thailand). 
Traveler-based surveillance and molecular tools can 
provide early warning of geographic shifts in malaria 
transmission. Heightened clinical awareness and im-
proved diagnostics are essential for timely detection 
and control.
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Figure 2. Phylogenetic analysis of Pkmsp1 sequences for Plasmodium knowlesi malaria in persons returning to Israel from Thailand, 2023. 
Dendogram was based on an 850-bp fragment of the C-terminal region of Pkmsp1, including all published sequences from Thailand, the 
isolates from patients 1 and 2 in this study (bold text), and the most closely related sequences identified through BLAST (https://blast.
ncbi.nlm.nih.gov) analysis. No exact matches were identified for patient 1 (northern Thailand); the geographic origin of 2 closely related 
sequences is indicated. For patient 2 (southern Thailand), several identical sequences were found in GenBank (green box). Accession 
numbers are given. Clustering analysis was performed by using the unweighted pair group with arithmetic mean method with open gap 
penalty set to 100% and unit gap penalty set to 0%, without correction. Scale bar indicates percentage similarity between sequences.
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Corrections

Vol. 30, No. 6

The first author’s name has changed in Evaluating Humoral Immunity Elicited by XBB.1.5 
Monovalent COVID-19 Vaccine (X.H. Wrynla et al.). The article has been corrected online (https://
wwwnc.cdc.gov/eid/article/30/6/24-0051_article).

Vol. 30, No. 8

Figure 3 had several errors in Detection of Nucleocapsid Antibodies Associated with Primary 
SARS-CoV-2 Infection in Unvaccinated and Vaccinated Blood Donors (E. Grebe et al.). The article 
has been corrected online (https://wwwnc.cdc.gov/eid/article/30/8/24-0659_article).
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