
whether receding usage of condoms by PrEP users 
had any part in this emergence remains speculative. 

P. bettyae appears to be an emerging cause of 
sexually transmitted genital infection among MSM 
in Europe (3). More case descriptions are needed to 
delineate its clinical spectrum and appropriate han-
dling. We encourage physicians to test bacterial swab 
samples when managing similar genital symptoms, 
especially balanitis. 
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Plasmodium vivax, the most widely geographi-
cally distributed species of the Plasmodium ge-

nus, causes malaria in humans and is transmitted 
through the bite of infectious Anopheles mosquitoes. 
P. vivax is the second most prevalent cause of ma-
laria globally and constitutes a large portion of the 
annual malaria cases in the Western Hemisphere; 
≈397,000 cases of P. vivax malaria were reported in 
the Americas in 2022 (1). Conversely, P. vivax malar-
ia is relatively infrequently encountered at most in-
stitutions in the United States because most cases are 
travel-associated. The Centers for Disease Control 
and Prevention (CDC) reported 72% of all P. vivax 
cases in the United States in 2018 were imported 
from malaria-endemic countries (2). A central epi-
demiologic factor of P. vivax is its ability to establish 
a dormant liver stage that can later reactivate, lead-
ing to episodic parasitemia. This latent stage poses 
a potential risk for transmission to another human 
through a mosquito vector if appropriate treatment 
is not administered (3).

Since early 2023, Los Angeles General Medi-
cal Center in Los Angeles, California, USA, has 
observed a concerning rise in P. vivax cases, spe-
cifically among immigrants from China entering 
the United States via the southern US border. We 
diagnosed 10 cases of P. vivax malaria, 9 of which 
were among immigrants from China who came to 
the United States by land via South and Central 
America. In contrast, we only saw 2 cases of P. vivax 
at our institution during 2016–2022, one patient in 
2017 and another in 2018, neither of whom were of 
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Beginning in 2023, we observed increased Plasmodium 
vivax malaria cases at an institution in Los Angeles, 
California, USA. Most cases were among migrants from 
China who traveled to the United States through South 
and Central America. US clinicians should be aware of 
possible P. vivax malaria among immigrants from China.



Asian descent. In addition, we saw 1 case of non–
P. vivax malaria during that timeframe. All cases 
were diagnosed by thick and thin blood smear mi-
croscopy and the BinaxNOW Malaria test (Abbott 
Laboratories, https://www.abbott.com).

Whether any of the 9 immigrants from China 
traveled together is unknown because they sought 
care individually at our institution. They all met 
criteria for uncomplicated malaria and were treat-
ed with either hydroxychloroquine, chloroquine, 
or atovaquone/proguanil, followed by antirelapse 
treatment with primaquine (Table). Upon further 
correspondence with nearby microbiology labo-
ratory directors, similar findings of dramatic in-
creases in P. vivax cases since 2023 have also been 
observed in at least 1 local hospital that serves as 
a catchment area in the San Gabriel Valley, Cali-
fornia, with a majority Asian American population. 
All cases were acquired by travel, and we noted no 
evidence of local transmission.

Of note, the United States Border Patrol reported 
a 1,000% increase in the number of immigrants from 
China arriving at the southern border during 2023 
compared with previous years (4). The immigrants 
are primarily following a well-traveled route that be-
gins in Ecuador, a country that does not require visas 
for citizens of China. From there, they traverse the 
jungle terrain of Panama’s Darién Gap, proceeding 
into Central America and Mexico before arriving at 
the southern US border.

Hospitals serving newly arrived immigrants 
should be cognizant of this new emigration route 
from China via South and Central America and the 
associated risk of acquiring P. vivax malaria. All pa-
tients should be screened for malaria when they have 
compatible symptoms, and a detailed travel history 
should always be obtained. A vital detail to consider 
with travel history is that patients with prior P. vivax 
infection can relapse weeks, months, or years after ini-

tial diagnosis because the parasites can lay dormant in 
the liver as hypnozoites (5). Persons with diagnosed 
malaria should be assessed for severe symptoms, 
such as impaired consciousness, severe anemia, acute 
kidney injury, acute respiratory distress, or shock. For 
severe P. vivax malaria, patients typically are treated 
with intravenous artesunate. For uncomplicated P. 
vivax malaria, providers can prescribe chloroquine, 
hydroxychloroquine, artemether/lumefantrine, or 
atovaquone/proguanil, depending on endemic coun-
try-specific resistance factors and institutional for-
mulary supply. Primaquine or tafenoquine are used 
afterwards as antirelapse treatment. Full treatment 
recommendations can be found on the CDC website 
(6). In addition, the CDC malaria hotline provides for 
immediate assistance (7).

Of note, China was declared malaria-free by the 
World Health Organization in 2021, and no indige-
nous cases of malaria had been reported since 2016, 
suggesting that travel from China is not an epidemio-
logic risk factor itself (8). If feasible, persons embark-
ing on travel via the South and Central America route 
should consider taking malaria prophylaxis. 

In conclusion, clinical microbiology laboratories, 
particularly those in border states, should consider 
implementing rapid antigen testing for malaria to im-
prove turnaround time for case detection but should 
be aware of the potential for false-negative results in 
patients with low parasitemia levels (9). Clinicians 
also should be aware of the possibility for an increase 
in P. vivax malaria cases among immigrants from Chi-
na arriving via the southern US border.
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Table. Characteristics and treatment regimens of patients with diagnosed Plasmodium vivax infections among immigrants from China 
traveling to the United States via Central and South America, Los Angeles, California, USA, January 2023–April 2024* 

Case no. 
Date 

diagnosed Clinical signs and symptoms 
Duration of 
symptoms 

% 
Parasitemia  

Outpatient 
vs. inpatient Treatment 

Antirelapse 
treatment 

Case 1 Mar 2023 Fever, chills, myalgias, shortness of 
breath 

2 mo 0.10% Inpatient HCQ Primaquine 

Case 2 Mar 2023 Fever, diaphoresis, nausea 1.5 mo 0.30% Inpatient AP Primaquine 
Case 3 May 2023 Fever, fatigue, myalgias 9 d <0.20% Outpatient AP Primaquine 
Case 4 Jun 2023 Fever, chills 1 wk 0.13% Outpatient Chloroquine Primaquine 
Case 5 Sept 2023 Fever, headache, diarrhea, nausea, 

vomiting 
1 wk 0.05% Outpatient AP Primaquine 

Case 6 Jan 2024 Fever, cough 10 d <0.20% Outpatient AP Primaquine 
Case 7 Jan 2024 Fever, chills, myalgias, nausea 10 d <0.20% Inpatient AP Primaquine 
Case 8 Jan 2024 Fever, chills, myalgias 10 d 0.20%–1.0% Inpatient AP Primaquine 
Case 9 Jan 2024 Fever, chills, fatigue, cough 4 d 0.20%–1.0% Inpatient Chloroquine Primaquine 
*All patients met criteria for uncomplicated malaria. AP, atovaquone/proguanil; HCQ, hydroxychloroquine. 

 



References
  1. World Health Organization. World malaria report 2023. 

Geneva: The Organization; 2023.
  2. Mace KE, Lucchi NW, Tan KR. Malaria surveillance— 

United States, 2018. MMWR Surveill Summ. 2022;71:1–35. 
https://doi.org/10.15585/mmwr.ss7108a1

  3. Centers for Diseases Control and Prevention. DPDx— 
laboratory identification of parasites of public health  
concern: malaria [cited 2023 Dec 12]. https://www.cdc.gov/
dpdx/malaria/index.html

  4. US Customs and Border Protection. FY20–FY23 nationwide 
encounters by state [cited 2024 Apr 10]. https://www.cbp.
gov/document/stats/nationwide-encounters

  5. Flannery EL, Kangwanrangsan N, Chuenchob V,  
Roobsoong W, Fishbaugher M, Zhou K, et al. Plasmodium 
vivax latent liver infection is characterized by persistent 
hypnozoites, hypnozoite-derived schizonts, and time-depen-
dent efficacy of primaquine. Mol Ther Methods Clin Dev. 
2022;26:427–40. https://doi.org/10.1016/j.omtm.2022.07.016

  6. Centers for Diseases Control and Prevention. Malaria  
treatment (United States) [cited 2024 Apr 10].  
https://www.cdc.gov/malaria/diagnosis_treatment/ 
treatment.html

  7. Centers for Diseases Control and Prevention. Division of 
Parasitic Diseases and Malaria: contact us [cited 2024 Apr 
10]. https://www.cdc.gov/parasites/contact.html

  8. World Health Organization, Global Malaria Programme. 
Countries and territories certified malaria-free by WHO 
[cited 2024 Apr 10]. https://www.who.int/teams/ 
global-malaria-programme/elimination/countries-and-
territories-certified-malaria-free-by-who

  9. Centers for Diseases Control and Prevention. DPDx— 
laboratory identification of parasites of public health  
concern: blood specimens, detection of parasite antigens 
[cited 2024 Apr 25]. https://www.cdc.gov/dpdx/ 
diagnosticprocedures/blood/antigendetection.html

Address for correspondence: Paloma Khamly, Division of 
Infectious Diseases, Los Angeles General Medical Center, 1100 N 
State St, Clinic Tower, A6E, Los Angeles, CA 90033, USA: email: 
pkhamly@dhs.lacounty.gov

Emergence of Indigenous 
Dengue Fever, Niger,  
October 2023

Habibatou Idé Amadou, Saada Moussa,  
Ibrahim Issa Arzika, Hadiza Ousmane,  
Soumana Amadou, Balki Aoula, Abdoulaye Ousmane,  
Ibrahim Maman Laminou, Adamou Lagare
Author affiliations: Centre de Recherche Medicale et Sanitaire, 
Niamey, Niger (H. Idé Amadou, I.I. Arzika, H. Ousmane,  
S. Amadou, B. Aoula, I.M. Laminou, A. Lagare); Hopital National 
de Niamey, Niger (S. Moussa); Universite Dan Dicko Dankoulodo, 
Maradi, Niger (A. Ousmane)

DOI: https://doi.org/10.3201/eid3007.240301

Dengue fever is a mosquitoborne arbovirus infec-
tion, mainly reported in tropical and subtropi-

cal regions. Dengue fever is caused by the 4 types of 
dengue virus (DENV), 1–4 (1). Patients with DENV 
infection have onset of high and abrupt fevers that are 
often accompanied by redness of the face, cutaneous 
erythema, myalgia, arthralgia, and headaches (2,3). In 
severe cases, healthcare workers will find evidence of 
hemorrhagic manifestations and signs of shock. The 
most common laboratory findings from a complete 
blood count are leukopenia, thrombocytopenia, and 
increased hematocrit (hemoconcentration) (4).

In recent years, DENV infection has progressed 
worldwide and become a major public health con-
cern (5). Annually, >390 million infections are re-
ported across the globe, of which 96 million have 
clinical manifestations and >25,152 result in death 
(6,7). DENV is now endemic in >34 countries in Af-
rica (7). In 2023, a total of 171,991 suspected cases of 
dengue fever, including 70,223 confirmed cases and 
753 deaths, were reported from 15 countries in West 
Africa. Burkina Faso is the most affected by dengue 
fever, accounting for 85% of reported cases and 91% 
of recorded fatalities (8). In Niger, there was a lack of 
data related to DENV infection until the recent confir-
mation of an imported case in November 2022 (9). In 
this report, we describe findings from 7 indigenous 
confirmed DENV cases in Niger. The Niger National 
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Dengue fever is a growing worldwide public health con-
cern. In mid-October 2023, multiple cases of uncommon 
febrile illness were reported among patients in Niamey, 
Niger. Fifteen samples were tested by using molecular 
methods, from which 7 (46.66%) were confirmed positive 
for mosquitoborne dengue virus belonging to serotypes 
1 and 3.


