
Mpox (formerly known as monkeypox) is a disease 
caused by the monkeypox virus (MPXV), a large, 

enveloped, double-stranded DNA orthopoxvirus that 
is closely related to smallpox (1). Although mpox has 
been recognized as endemic in West and Central Af-
rica since 1970, occasional outbreaks have occurred 
outside of sub-Saharan Africa (1). In May 2022, an un-
precedented global outbreak of MPXV (clade IIb) infec-
tions began, causing >102,000 cases by November 2024 

(2,3); of those cases, 34,349 were reported in the United 
States and 6,643 were reported in the state of California 
(2,4). Because of the novel geographic spread of mpox, 
decreasing smallpox vaccine–induced immunity, and 
continuing endemic transmission in many countries 
around the world, a need exists to understand more 
about this virus, including viral transmission dynam-
ics and clinical characteristics of infections (5,6).

MPXV infection typically causes self-limited sys-
temic symptoms (e.g., fever, fatigue, and lymphade-
nopathy) and a rash (7,8). Although the duration of 
MPXV viral DNA detection by lesion-based testing 
varies, the median is 14–28 days from initial lesion 
manifestation (8–11). Although uncommon, some 
persons may experience prolonged MPXV infections, 
in which viral DNA is detected for >28 days, lesions 
persist for >28 days, or both (12–15), and previous 
publications have suggested that lesions can persist 
for up to 205 days (15,16). Persons with immuno-
compromising conditions, especially HIV infection, 
are at increased risk for severe mpox manifestations, 
including hospitalization (11,17). Case studies of 
clinically severe MPXV infections in immunocompro-
mised persons demonstrate that more severe infec-
tions often occur in tandem with prolonged infections 
(11,17). However, clinically mild MPXV infections 
also can be prolonged in immunocompromised per-
sons, suggesting the ability of their immune systems 
(perhaps combined with medical interventions) to 
partially control but not clear the virus (11,12,14,17).

Persons experiencing prolonged infections rep-
resent an epidemiologically and clinically important 
group; not only do they suffer from prolonged pain 
and a heightened risk for severe symptoms or hos-
pitalization compared with persons in whom mpox 
symptoms do not last as long, but they also are infec-
tious for longer periods and may present opportuni-
ties for more frequent mutations of MPXV (12,16,18).  
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Monkeypox virus (MPXV) infection typically lasts 14–28 
days. Prolonged MPXV infection, in which symptoms or 
test positivity last >28 days, has been documented but 
not fully characterized. We used the California Depart-
ment of Public Health (California, USA) mpox registry 
to compare prolonged (>28 days) and nonprolonged 
(<28 days) mpox cases by demographics, HIV status, 
and JYNNEOS vaccination status. Of 6,469 cases, 82 
(1.3%) were prolonged. Persons with prolonged MPXV 
infections were more likely to be Black or African Ameri-
can (prolonged, 20.7%, vs. nonprolonged, 11.6%) and to 
have HIV (prolonged, 61.0%, vs. nonprolonged, 39.9%). 
Among persons with HIV, prolonged infections were 
more likely among those with lower (<200) CD4 counts 
(prolonged, 10.0%, vs. nonprolonged, 3.9%) or not en-
gaged in HIV care (prolonged, 46.0%, vs. nonprolonged, 
18.1%). No prolonged infections occurred in persons 
who received 2 JYNNEOS vaccine doses. Groups dis-
proportionately affected by prolonged mpox should be 
prioritized for mpox vaccine education and outreach.



RESEARCH

Understanding the prevalence of prolonged MPXV in-
fections and the sociodemographic and clinical charac-
teristics associated with persons who have prolonged 
infections can inform clinical care and public health 
policy, which could include expanding vaccination 
and messaging efforts. For these reasons, we sought 
to identify and characterize prolonged mpox cases in 
California by using the California Department of Pub-
lic Health (CDPH) mpox case registry. We compared 
demographic and clinical characteristics between per-
sons with prolonged and nonprolonged MPXV infec-
tions to identify populations who may be at a higher 
risk for prolonged MPXV infection.

Methods

Data Sources
All reactive orthopoxvirus or MPXV results are re-
portable to CDPH per statute. We matched Califor-
nia’s mpox surveillance registry to the statewide HIV 
surveillance registry to obtain HIV status and related 
clinical information. We also matched the mpox sur-
veillance registry to the California Immunization Reg-
istry to determine status of vaccination with the 2-dose 
JYNNEOS (https://jynneos.com) mpox vaccine.

Definitions
Given the abundance of literature stating that the 
typical clinical course of mpox lasts 14–28 days (7–
11), we defined prolonged mpox cases as MPXV in-
fections lasting >28 days between either 2 positive 
MPXV diagnostic PCR results or self-reported onset 
of symptoms and a subsequent positive MPXV diag-
nostic PCR result. Information on symptoms associ-
ated with disease onset and progression, including 
rash, fever, chills, lymphadenopathy, pruritis, and 
conjunctivitis, were reported by patients and docu-
mented by their healthcare providers. We defined 
nonprolonged mpox cases as illness in persons in-
fected with MPXV who did not have a 28-day inter-
val between either 2 positive test results or symptom 
onset and a positive test result. CDPH assesses pos-
sible MPXV reinfections through clinical follow-up 
and epidemiologic investigation; we excluded from 
this analysis all persons with probable MPXV rein-
fection, as defined by the Centers for Disease Control 
and Prevention (CDC) and confirmed by CDPH (7). 
We calculated the duration of infection for each mpox 
case as the amount of time in days between reported 
onset of symptoms or initial MPXV-positive PCR re-
sult and the last recorded MPXV-positive PCR result.

All mpox patients self-reported data on sex, race 
or ethnicity, and sexual orientation. Among patients 

with HIV, we aggregated CD4 lymphocyte counts into 
ranges (<200, 200–499, or >500 cells/mm3), consistent 
with the CDC classification system for HIV infection 
(19,20). We also aggregated HIV viral load as <200 or 
>200 copies/mL of blood. We limited CD4 and HIV 
viral load analyses to persons with HIV (PWH) and 
MPXV co-infection for whom these datapoints were 
available within 365 days before the earliest of either 
mpox symptom onset or testing date. PWH with no 
CD4 or viral load laboratory results within the last year 
may be out of HIV care and, as a result, more likely 
to be immunocompromised because of HIV infection; 
therefore, we considered them in a separate category. 
We classified JYNNEOS vaccination status as unvac-
cinated, 1-dose vaccinated, 2-dose vaccinated, or post-
exposure vaccinated (if the vaccine was administered 
in the 13 days before symptom onset date or first speci-
men collection date of their MPXV infection, in which 
case, based on the incubation period for mpox, we as-
sumed they had a recent exposure and had received 
the JYNNEOS vaccine as postexposure prophylaxis). 

We modified an established mpox symptom se-
verity score by Zucker et al. (21) to include data avail-
able in the CDPH mpox case registry (e.g., the degree 
of rash spread around the body, the number of mu-
cosal sites affected, and the level of care required for 
the case) (Appendix Table 1, https://wwwnc.cdc.
gov/EID/article/31/10/25-0507-App1.pdf). We did 
not include 3 of the severity score parameters from 
Zucker et al. (21) because of a lack of data availability 
(i.e., confluent lesions with diameter >2 cm, treatment 
for bacterial superinfection, and pain or analgesia re-
quirement). The severity score uses a point system, 
whereby points accumulate for the severity of each of 
these categories; our modified severity score can re-
sult in a minimum of 0 points and a maximum of 15.

Analysis
We analyzed prolonged and nonprolonged mpox cas-
es in California that occurred during May 12, 2022–
August 31, 2024, by comparing the case-patients’ 
demographic and clinical characteristics, JYNNEOS 
vaccination status, and HIV status (including CD4 
counts and viral loads). We calculated percentages for 
each category among prolonged, nonprolonged, and 
total cases. To investigate the possible effect of HIV 
status on the association between race or ethnicity 
and prolonged mpox cases, we stratified race or eth-
nicity by HIV status (Appendix Table 2). We then cal-
culated 95% CIs by using the exact Clopper–Pearson 
method for prolonged mpox cases (because of small 
cell sizes), and we used the Wilson method elsewhere. 
We calculated 95% CIs for age and severity score by 
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using the Wald method. We considered nonoverlap-
ping 95% CIs between prolonged and nonprolonged 
mpox cases as an indication of statistical significance 
for a given category.

Records with a missing illness onset date often 
had more missing values across all variables. Ac-
cordingly, we conducted a sensitivity analysis to see 
if results changed after excluding cases with missing 
onset dates. We did not conduct sensitivity analyses 
on data pertaining to HIV. We performed all analyses 
by using R version 4.3.2 (The R Project for Statistical 
Computing, https://www.r-project.org).

Ethics
We conducted our study as an activity of public 
health surveillance. Therefore, the California Health 
and Human Services Agency Committee for the Pro-
tection of Human Subjects determined that our analy-
sis was not human subjects research.

Results
Overall, 6,469 mpox cases were reported in California 
during May 12, 2022–August 31, 2024. Most mpox pa-
tients self-identified as male (6,093 [94.2%]) and gay, 
lesbian, or same-gender loving (3,998 [61.8%]); 41.9% 

(2,710) self-identified as Hispanic or Latino. A total 
of 82 (1.3%) prolonged cases and 6,387 (98.7%) non-
prolonged cases were reported. The longest duration 
of infection identified was 345 days; 21 (25.6%) of the 
82 prolonged infections lasted >50 days.

In terms of sociodemographic characteristics, a 
larger percentage of patients with prolonged infec-
tions (20.7% [95% CI 12.57%–31.11%]; 17/82) iden-
tified as Black or African American compared with 
patients with nonprolonged infections (11.6% [95% CI 
10.84%–12.41%]; 741/6,387), a finding that persisted 
after we stratified for HIV status (Appendix Table 2). 
Although 95% CIs overlapped among persons expe-
riencing homelessness, a notably higher percentage 
of patients with prolonged infections also reported 
having experienced homelessness while infected with 
MPXV (9.8% [95% CI 4.31%–18.32%]; 8/82) compared 
with patients with nonprolonged infections (4.2% 
[95% CI 3.7–4.68]; 266/6,387). We observed no sta-
tistically significant differences in age, sex, or sexual 
orientation between patients with prolonged versus 
nonprolonged mpox infections (Table 1).

Regarding clinical characteristics, among all 6,649 
patients with mpox in California during the study pe-
riod, 306 (4.7%) were hospitalized, 5,534 (85.5%) had 
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Table 1. Demographic characteristics of 6,469 patients with prolonged and nonprolonged monkeypox virus infections, California, USA, 
May 12, 2022–August 31, 2024* 

Characteristic 
Prolonged 

 
Nonprolonged 

 
Total 

No. % (95% CI) No. % (95% CI) No. % (95% CI) 
Sex         
 M 76 92.7 (84.75–97.27)  6,017 94.2 (93.61–94.75)  6,093 94.2 (93.59–94.73) 
 F 3 3.7 (0.76–10.32)  153 2.4 (2.05–2.8)  156 2.4 (2.06–2.81) 
 No option specified 2 2.4 (0.3–8.53)  150 2.3 (2–2.75)  152 2.3 (2.01–2.75) 
 Declined to answer or unknown 1 1.2 (0.03–6.61)  67 1.0 (0.83–1.33)  68 1.1 (0.83–1.33) 
Sexual orientation         
 Gay or lesbian 49 59.8 (48.34–70.44)  3,949 61.8 (60.63–63.01)  3,998 61.8 (60.61–62.98) 
 Bisexual 10 12.2 (6.01–21.29)  558 8.7 (8.07–9.45)  568 8.8 (8.11–9.49) 
 Heterosexual 8 9.8 (4.31–18.32)  504 7.9 (7.25–8.58)  512 7.9 (7.28–8.6) 
 Declined to answer 4 4.9 (1.34–12.02)  190 3.0 (2.59–3.42)  194 3.0 (2.61–3.44) 
 Orientation not listed 0 0.0 (0.0–4.4)  112 1.8 (1.46–2.11)  112 1.7 (1.44–2.08) 
 Unknown 11 13.4 (6.89–22.74)  1,074 16.8 (15.92–17.75)  1,085 16.8 (15.88–17.7) 
Race or ethnicity         
 Hispanic or Latino 36 43.9 (32.96–55.3)  2,674 41.9 (40.66–43.08)  2,710 41.9 (40.69–43.1) 
 White 19 23.2 (14.56–33.8)  1,867 29.2 (28.13–30.36)  1,886 29.2 (28.06–30.27) 
 Black or African American† 17 20.7 (12.57–31.11)  741 11.6 (10.84–12.41)  758 11.7 (10.96–12.52) 
 Asian 1 1.2 (0.03–6.61)  349 5.5 (4.93–6.05)  350 5.4 (4.89–5.99) 
 Other 2 2.4 (0.3–8.53)  122 1.9 (1.6–2.28)  124 1.9 (1.61–2.28) 
 Multiple races 0 0.0 (0.0–4.4)  87 1.4 (1.11–1.68)  87 1.3 (1.09–1.66) 
 AI/AN 1 1.2 (0.03–6.61)  23 0.4 (0.24–0.54)  24 0.4 (0.25–0.55) 
 NHOPI 0 0.0 (0.0–4.4)  29 0.5 (0.32–0.65)  29 0.4 (0.31–0.64) 
 Unknown 6 7.3 (2.73–15.25)  495 7.8 (7.12–8.43)  501 7.7 (7.12–8.42) 
Housing status         
 Homeless 8 9.8 (4.31–18.32)  266 4.2 (3.7–4.68)  274 4.2 (3.77–4.75) 
 Not homeless 36 43.9 (32.96–55.3)  2,286 35.8 (34.62–36.98)  2,322 35.9 (34.73–37.07) 
 Declined to answer 2 2.4 (0.3–8.53)  90 1.4 (1.15–1.73)  92 1.4 (1.16–1.74) 
 Unknown 36 43.9 (32.96–55.3)  3,745 58.6 (57.42–59.84)  3781 58.4 (57.24–59.64) 
Mean age, y (95% CI) 38.32 (37.24–39.39)  37.16 (37.04–37.29)  3.29 (3.27–3.31) 
Total 82 

 
 6,387 

 
 6,469 

 

*AI/AN, American Indian or Alaska Native; IQR, interquartile range; NHOPI, Native Hawaiian or other Pacific Islander. 
†Indicates nonoverlapping 95% CIs (statistical significance). 
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not been vaccinated with the JYNNEOS vaccine, 80 
(1.2%) were fully vaccinated with 2 JYNNEOS doses, 
and 2,599 (40.2%) were PWH (Table 2). The mean se-
verity score among all case-patients was 3.29.

A larger percentage of patients with prolonged 
mpox infections were hospitalized (25.6% [95% CI 
16.6%–36.44%]; 21/82) compared with patients with 
nonprolonged infections (4.5% [95% CI 3.98%–5.0%]; 
285/6,387). We observed no statistically significant 
differences between the severity score or vaccina-
tion status of patients with prolonged versus non-
prolonged infections, but no patients with prolonged 
infection had received 2 doses of the JYNNEOS vac-
cine. A higher percentage of prolonged MPXV in-
fections occurred in PWH (61.0% [95% CI 49.57%–
71.56%]; 50/82) compared with nonprolonged 
MPXV infections (39.9% [95% CI 38.71%–41.12%]; 
2,549/6,387). Among all mpox infections in PWH, 
most were in patients with a CD4 count >500 cells/
mm3 (1,488/2,599 [57.3%]) and a viral load <200 cop-
ies/mL (1,857/2,599 [71.5%]) (Table 3).

Among PWH, a higher percentage of patients 
with prolonged mpox infections had a CD4 count <200 
(10.0% [95% CI 3.33%–21.81%]; 5/50) or had no CD4 
laboratory results available (46.0% [95% CI 31.81%–
60.68%]; 23/50) compared with patients with non-
prolonged infections, among whom only 3.9% (95% 
CI 3.24%–4.75%; 100/2,549) had a CD4 count <200 and 
18.1% (95% CI 16.64%–19.63%; 461/2,549) had no CD4 
laboratory results available. In terms of viral suppres-
sion, a significantly lower percentage of patients with 
prolonged infections (42.0% [95% CI 28.19%–56.75%]; 
21/50) had an HIV viral load <200 compared with pa-
tients with nonprolonged infections (72.0% [95% CI 
70.25%–73.74%]; 1,836/2,549). Furthermore, a signifi-
cantly higher percentage of patients with prolonged 
infections (46.0% [95% CI 31.81%–60.68%]; 23/50) had 

no HIV viral load information available compared 
with patients with nonprolonged infections (19.0% 
[95% CI 17.55%–20.6%]; 485/2,549).

We determined duration of MPXV infection by 
using the period between symptom onset date to spec-
imen collection date for most mpox cases (5,360/6,469 
[82.9%]). Information on illness onset date was miss-
ing for 1,109 (17.15%) mpox cases, so we calculated 
the duration of infection by using the period between 
positive MPXV PCR test results. Results from a sen-
sitivity analysis indicated that excluding cases with 
a missing illness onset date did not affect the signifi-
cance of any findings (Appendix Table 3, 4).

Discussion
As MPXV continues to circulate worldwide, the epide-
miologic and clinical features of prolonged MPXV in-
fection remain poorly understood. In California, during 
May 2022–August 2024, prolonged MPXV infections 
were rare: only 82 persons (1.27%) were found to have 
MPXV infections for >28 days. Although more patients 
with prolonged infections were hospitalized than were 
patients with nonprolonged infections, most persons 
with prolonged infections reported mild symptoms, 
and patients with prolonged and nonprolonged cases 
had comparable symptom severity scores. Prolonged 
MPXV infections disproportionately affected Black 
or African American persons, persons experiencing 
homelessness, and PWH (especially PWH with uncon-
trolled HIV or who may be out of care). All 3 findings 
merit further consideration.

First, when analyzing demographic characteristics, 
we found that patients with prolonged MPXV infec-
tions disproportionately identified as Black or African 
American compared with patients with nonprolonged 
infections, an observation that remained consistent 
when we stratified by HIV status. Those results align 
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Table 2. Clinical characteristics of 6,469 patients with prolonged and nonprolonged monkeypox virus infections, California, USA, May 
12, 2022–August 31, 2024 

Characteristic 
Prolonged  Nonprolonged  Total 

No. % (95% CI)  No. % (95% CI)  No. % (95% CI) 
Hospitalization         
 Yes* 21 25.6 (16.6–36.44)  285 4.5 (3.98–5.0)  306 4.7 (4.24–5.27) 
 No* 49 59.8 (48.34–70.44)  4,889 76.5 (75.49–77.57)  4,938 76.3 (75.28–77.35) 
 Unknown 12 14.6 (7.8–24.17)  1,213 19.0 (18.05–19.97)  1,225 18.9 (18–19.91) 
JYNNEOS vaccination status         
 Unvaccinated 76 92.7 (84.75–97.27)  5,458 85.5 (84.57–86.3)  5,534 85.5 (84.67–86.38) 
 1-dose vaccinated 2 2.4 (0.3–8.53)  287 4.5 (4.01–5.03)  289 4.5 (3.99–5.0) 
 Postexposure vaccinated 4 4.9 (1.34–12.02)  562 8.8 (8.13–9.52)  566 8.7 (8.09–9.46) 
 2-dose vaccinated 0 0.0 (0.0–4.4)  80 1.3 (1.01–1.56)  80 1.2 (0.99–1.54) 
HIV status         
 HIV-positive* 50 61.0 (49.57–71.56)  2,549 39.9 (38.71–41.12)  2,599 40.2 (38.99–41.38) 
 HIV-negative* 32 39.0 (28.44–50.43)  3,838 60.1 (58.88–61.29)  3,870 59.8 (58.62–61.01) 
Mean symptom severity score (95% CI) 3.51 (3.3–3.72)  3.28 (3.26–3.31)  3.29 (3.27–3.31) 
Total 82 

 
 6,387 

 
 6,469 

 

*Indicates nonoverlapping 95% CIs (statistical significance). 
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with prior analyses in California and across the United 
States, which have shown that the incidence of mpox 
in general has been higher among Black or African 
American persons, who also were less likely to be vac-
cinated with the JYNNEOS vaccine than those from 
other racial or ethnic groups (4,22,23). An analysis of an 
mpox outbreak in Los Angeles, California, for exam-
ple, found that no Black or African American persons 
with mpox were fully vaccinated with the JYNNEOS 
vaccine, compared with 57.0% of White persons with 
mpox (23). Those differences, at least in part, prob-
ably are influenced by social determinants of health, 
including inadequate access to health care, leading to 
poor vaccination uptake and a higher risk for not only 
acquiring mpox but also having more prolonged infec-
tions (24,25), as we observed in our analysis.

Second, a disproportionate number of prolonged 
cases occurred in PWH, especially among persons 
with low CD4 counts and persons who lacked HIV 
laboratory testing in the preceding 12 months, which 
may signal that a person is out of HIV care (26). For 
many persons who are on antiretroviral therapy and 
have well-controlled HIV, MPXV infections are mild 
and without serious sequelae (19). However, PWH 
who are not virologically suppressed may experience 
prolonged illness, debilitating illness, or both because 
of MPXV infection (14–16), a finding confirmed by 
our study. Our results indicate that clinicians should 
remain vigilant to the possibility of prolonged MPXV 
infection in persons with persistent symptoms, par-
ticularly persons with advanced HIV infection. Those 
persons also represent a group for whom MPXV an-
tiviral and immunoglobulin therapies may be consid-
ered to prevent or treat severe or prolonged MPXV 
infection, although the effectiveness of those thera-
pies is still being researched (11,14,15,27).

Third, a notably higher proportion of prolonged 
mpox infections occurred in persons who were ex-
periencing homelessness, regardless of whether they 
were living with HIV, although overlapping 95% 

CIs indicate some uncertainty around those esti-
mates. The relationship between social determinants 
of health (e.g., housing status) and MPXV infection 
may follow that of other infectious diseases, in which 
persons experiencing homelessness are at increased 
risk for contracting infectious diseases and having 
more severe disease (28,29). Such populations often 
consist of persons who have underlying health condi-
tions and experience worse health outcomes because 
of limited access to healthcare (including vaccination) 
that is driven at least in part by housing insecurity 
(28–31). Dedicated outreach for such groups, includ-
ing interventions such as mobile vans and street med-
icine teams with the ability to offer mpox education 
and vaccination, may be helpful.

Regarding mpox prevention, the 2-dose JYNNEOS 
vaccine series prevents severe mpox disease and re-
duces the odds of hospitalization among persons with 
mpox compared with persons who are unvaccinated 
(32). We observed no prolonged infections among per-
sons who had received 2 doses of JYNNEOS vaccine in 
our sample, which is additional evidence that getting 
the 2 recommended vaccine doses protects against se-
vere disease, including prolonged infections. Persons 
who are at risk for adverse outcomes related to MPXV 
infection, including prolonged infections, such as Black 
or African American persons, gay persons, bisexual 
persons, men who have sex with men, and PWH, espe-
cially those with advanced HIV infection, thus should 
be prioritized for community-based vaccine education 
and outreach (27,33,34).

One limitation of our analysis is that we might 
have underestimated the duration of prolonged MPXV 
infections because that variable was dependent on hav-
ing either a reported symptom onset date or a person 
having been tested multiple times for MPXV, which 
is not routine in California. Similarly, we might have 
underestimated the number of prolonged infections 
if healthcare providers did not obtain repeat MPXV 
testing of patients with ongoing symptoms or rashes.  
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Table 3. CD4 count and viral load among 2,599 persons with HIV among patients with prolonged and nonprolonged monkeypox virus 
infections, California, USA, May 12, 2022–August 31, 2024 

Value 
Prolonged 

 
Nonprolonged 

 
Total 

No. % (95% CI) No. % (95% CI) No. % (95% CI) 
CD4 count         
 <200 5 10.0 (3.33–21.81)  100 3.9 (3.24–4.75)  105 4.0 (3.35–4.87) 
 200–499 8 16.0 (7.17–29.11)  514 20.2 (18.65–21.77)  522 20.1 (18.59–21.67) 
 >500* 14 28.0 (16.23–42.49)  1,474 57.8 (55.9–59.73)  1,488 57.3 (55.34–59.14) 
 Out of care* 23 46.0 (31.81–60.68)  461 18.1 (16.64–19.63)  484 18.6 (17.17–20.17) 
Viral load         
 <200* 21 42.0 (28.19–56.79)  1,836 72.0 (70.25–73.74)  1,857 71.5 (69.68–73.15) 
 >200 6 12.0 (4.53–24.31)  228 8.9 (7.9–10.12)  234 9.0 (7.96–10.17) 
 Out of care* 23 46.0 (31.81–60.68)  485 19.0 (17.55–20.6)  508 19.5 (18.07–21.12) 
Total 50 

 
 2,549 

 
 2,599 

 

*Indicates nonoverlapping 95% CIs (statistical significance). 
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Prolonged infections may be overrepresented among 
persons with inadequate access to healthcare, given 
that these groups may be less likely to seek care for 
mild illness because of structural barriers and less fa-
vorable social determinants of health, which have been 
linked to worse health outcomes in various other con-
texts (24,25,29,35). In addition, mpox cases in persons 
who were hospitalized or were experiencing homeless-
ness, living in congregate settings (e.g., skilled nursing 
facilities or shelters), or both could have been over-
represented among persons with prolonged MPXV 
infections because they may be more likely to be tested 
multiple times. Our analysis also was subject to miss-
ing information; data that contributed to the severity 
score, such as lesion prevalence, were lacking for mul-
tiple cases, leading to the possible underestimation of 
severity and possibly decreasing the metric’s utility. 
As a result, the mean severity score of 3.51 among pro-
longed and 3.28 among nonprolonged mpox cases pri-
marily came from 1 point in active lesion prevalence 
(1–9 lesions), 1 point in extent of body involvement 
(1–3 parts), and 1 point for use of outpatient services. 
Our analysis could not differentiate between hospital-
izations that occurred in intensive care units and those 
that did not. The use of overlapping 95% CIs as an in-
dicator for statistical significance instead of p values is 
conservative and might have led to underestimation of 
statistical differences in certain circumstances. We also 
could not assess orthopoxvirus antiviral use among 
prolonged cases compared with nonprolonged cases 
because the primary mechanism for accessing anti-
viral therapy during the study period was through a 
blinded placebo-controlled clinical trial, in which pa-
tients’ assigned treatment groups were not reported to 
public health surveillance. In addition, passive surveil-
lance systems may inadequately capture data on im-
portant confounding variables such as socioeconomic 
status or healthcare access. Furthermore, we could not 
evaluate the infectivity of persons with positive MPXV 
PCR results. Because a lesion is necessary for testing in 
the United States, it is presumed that all persons with 
prolonged infections had lesions; however, we did not 
evaluate whether the lesions contained replication-
competent virus.

In conclusion, our analysis compared prolonged 
versus nonprolonged MPXV infections, character-
izing persons who may be at increased risk for pro-
longed infections, which can improve clinical care 
and public health practice. During the study period, 
prolonged mpox cases were rare in California and 
were more common among persons who identified as 
Black or African American, persons who experienced 
homelessness, and in PWH, especially PWH who had  

uncontrolled HIV infection. Those groups, who often 
face barriers to healthcare access, should be prioritized 
for JYNNEOS vaccination, alongside other groups at 
risk for severe disease. Furthermore, ensuring that PWH 
who have mpox are adequately linked to ongoing HIV 
treatment may be an opportunity to reduce poor health 
outcomes, including prolonged mpox disease.

This work was supported, in part, by CDC’s Cooperative 
Agreement for Emergency Response: Public Health Crisis 
Response (TP22-2201) (grant no. NU90TP922197).

The findings and conclusions in this manuscript are those 
of the authors and do not necessarily represent the views 
or opinions of CDPH or the California Health and Human 
Services Agency.

About the Author
Mr. Schildhauer is a third-year PhD student in the  
Graduate Group in Epidemiology program at the  
University of California, Davis. His primary research  
interests include the public health surveillance of neglected 
infectious diseases, global health, seroepidemiology, and 
the intersection of social determinants and health.

References
  1.	 Kaler J, Hussain A, Flores G, Kheiri S, Desrosiers D.  

Monkeypox: a comprehensive review of transmission,  
pathogenesis, and manifestation. Cureus. 2022;14:e26531. 
https://doi.org/10.7759/cureus.26531

  2.	 World Health Organization. 2022–24 mpox (monkeypox) 
outbreak: global trends [cited 2025 Jan 16].  
https://worldhealthorg.shinyapps.io/mpx_global/ 
#4_Global_situation_update

  3.	 Centers for Disease Control and Prevention. Ongoing  
clade II mpox global outbreak [cited 2024 Dec 31].  
https://www.cdc.gov/mpox/outbreaks/2022/index-1.html

  4.	 California Department of Public Health. Division of  
Communicable Disease Control [cited 2024 Dec 31].  
https://www.cdph.ca.gov/Programs/CID/DCDC

  5.	 Zebardast A, Latifi T, Shafiei-Jandaghi NZ, Gholami Barzoki 
M, Shatizadeh Malekshahi S. Plausible reasons for the resur-
gence of mpox (formerly monkeypox): an overview. Trop Dis 
Travel Med Vaccines. 2023;9:23. https://doi.org/10.1186/
s40794-023-00209-6

  6.	 Pan D, Nazareth J, Sze S, Martin CA, Decker J, Fletcher E, 
et al. Transmission of monkeypox/mpox virus: a narrative 
review of environmental, viral, host, and population factors 
in relation to the 2022 international outbreak. J Med Virol. 
2023;95:e28534. https://doi.org/10.1002/jmv.28534

  7.	 Centers for Disease Control and Prevention. Mpox case  
definitions [cited 2024 Nov 14]. https://www.cdc.gov/
mpox/hcp/case-definitions/index.html

  8.	 World Health Organization. Mpox (monkeypox) [cited 2024 
Aug 5]. https://www.who.int/news-room/fact-sheets/ 
detail/monkeypox

  9.	 Lu J, Xing H, Wang C, Tang M, Wu C, Ye F, et al. Mpox 
(formerly monkeypox): pathogenesis, prevention, and  
treatment. Signal Transduct Target Ther. 2023;8:458.  
https://doi.org/10.1038/s41392-023-01675-2

1940	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 31, No. 10, October 2025



Prolonged MPXV Infections, California, USA

10.	 Tan DHS, Pico Espinosa O, Matelski J, Khera SS, Qamar A, 
Persaud R, et al. Longitudinal analysis of mpox virus DNA 
detectability from multiple specimen types during acute  
illness: a cohort study. Open Forum Infect Dis. 
2024;11:ofae073. https://doi.org/10.1093/ofid/ofae073

11.	 Miller MJ, Cash-Goldwasser S, Marx GE, Schrodt CA,  
Kimball A, Padgett K, et al.; CDC Severe Monkeypox  
Investigations Team. Severe monkeypox in hospitalized  
patients—United States, August 10–October 10, 2022. 
MMWR Morb Mortal Wkly Rep. 2022;71:1412–7.  
https://doi.org/10.15585/mmwr.mm7144e1

12.	 Lee M, Choi CH, Kim JW, Sim G, Lee SE, Shin H, et al.  
Prolonged viral shedding in an immunocompromised  
Korean patient infected with hMPXV, sub-lineage B.1.3,  
with acquired drug resistant mutations during tecovirimat  
treatment. J Med Virol. 2024;96:e29536. https://doi.org/ 
10.1002/jmv.29536

13.	 Li Z, Li XX, Chen Y, Ruan Q, Huang X, Zhu G, et al. Persistence  
of monkeypox virus DNA in clinical specimens. J Infect. 
2022;85:702–69. https://doi.org/10.1016/j.jinf.2022.10.013

14.	 Mitjà O, Alemany A, Marks M, Lezama Mora JI,  
Rodríguez-Aldama JC, Torres Silva MS, et al.; SHARE-NET 
Writing Group. Mpox in people with advanced HIV  
infection: a global case series. Lancet. 2023;401:939–49. 
https://doi.org/10.1016/S0140-6736(23)00273-8

15.	 Malka MS, Parkinson M, Zucker J, McLean JR, Pereira MR, 
Yin MT, et al. A prolonged case of severe mpox as an  
opportunistic infection in advanced AIDS. Cureus. 
2024;16:e59947. https://doi.org/10.7759/cureus.59947

16.	 Rueca M, Tucci FG, Mazzotta V, Gramigna G, Gruber 
CEM, Fabeni L, et al. Temporal intra-host variability of 
mpox virus genomes in multiple body tissues. J Med Virol. 
2023;95:e28791. https://doi.org/10.1002/jmv.28791

17.	 Henao-Martínez AF, Orkin CM, Titanji BK,  
Rodriguez-Morales AJ, Salinas JL, Franco-Paredes C,  
et al. Hospitalization risk among patients with mpox 
infection—a propensity score matched analysis.  
Ther Adv Infect Dis. 2023;10:20499361231196683.  
https://doi.org/10.1177/20499361231196683

18.	 Gigante CM, Takakuwa J, McGrath D, Kling C, Smith TG, 
Peng M, et al. Mpox cluster caused by tecovirimat-resistant 
monkeypox virus—five states, October 2023–February  
2024. MMWR Morb Mortal Wkly Rep. 2024;73:903–5. 
https://doi.org/10.15585/mmwr.mm7340a3

19.	 Centers for Disease Control and Prevention. clinical  
considerations for mpox in immunocompromised people 
[cited 2024 Oct 25]. https://www.cdc.gov/mpox/hcp/
clinical-care/immunocompromised-people.html

20.	 Castro K, Ward J, Slutsker L, Buehler J, Jaffe H, Berkelman R.  
1993 revised classification system for HIV infection and  
expanded surveillance case definition for AIDS among  
adolescents and adults. MMWR Recomm Rep. 1992; 
41(RR-17):1–19. 

21.	 Zucker J, McLean J, Huang S, DeLaurentis C, Gunaratne S, 
Stoeckle K, et al. Development and pilot of an mpox severity 
scoring system. J Infect Dis. 2024;229(Supplement_2):S229–33. 
https://doi.org/10.1093/infdis/jiad492

22.	 Centers for Disease Control and Prevention. Information on 
mpox vaccine acceptability and uptake from crosssectional 
surveys [cited 2025 Jul 11]. https://www.cdc.gov/acip/
downloads/slides-2023-02-22-24/Mpox-05-Delaney-508.pdf

23.	 Leonard CM, Poortinga K, Nguyen E, Karan A, Kulkarni S,  
Cohen R, et al. Mpox outbreak—Los Angeles County,  
California, May 4–August 17, 2023. MMWR Morb Mortal 
Wkly Rep. 2024;73:44–8. https://doi.org/10.15585/ 
mmwr.mm7302a4

24.	 Lu P-J, O’Halloran A, Williams WW, Lindley MC,  
Farrall S, Bridges CB. Racial and ethnic disparities in  
vaccination coverage among adult populations. Am J Prev 
Med. 2015;49(Suppl 4):S412. https://doi.org/10.1016/ 
j.amepre.2015.03.005

25.	 Kota KK, Hong J, Zelaya C, Riser AP, Rodriguez A,  
Weller DL, et al. Racial and ethnic disparities in mpox 
cases and vaccination among adult males—United States, 
May–December 2022. MMWR Morb Mortal Wkly Rep. 2023; 
72:398–403. https://doi.org/10.15585/mmwr.mm7215a4

26.	 World Health Organization. Advanced HIV disease  
[cited 2024 Oct 25]. https://www.who.int/teams/ 
global-hiv-hepatitis-and-stis-programmes/hiv/treatment/
advanced-hiv-disease

27.	 Rao AK, Schrodt CA, Minhaj FS, Waltenburg MA,  
Cash-Goldwasser S, Yu Y, et al. Interim clinical treatment 
considerations for severe manifestations of mpox—United 
States, February 2023. MMWR Morb Mortal Wkly Rep. 
2023;72:232–43. https://doi.org/10.15585/mmwr.mm7209a4

28.	 Brosnan HK, Yeh KW, Jones PS, Gokhale S, Regos-Stewart D, 
Tran H, et al. Epidemiologic characteristics of mpox among 
people experiencing homelessness, Los Angeles County, 
California, USA, 2022. Emerg Infect Dis. 2023;29:1109–16. 

29.	 Mosites E, Hughes L, Butler JC. Homelessness and infectious  
diseases: understanding the gaps and defining a public 
health approach: introduction. J Infect Dis. 2022;226(Suppl 
3):S301–3. https://doi.org/10.1093/infdis/jiac352

30.	 Filardo TD, Prasad N, Waddell CJ, Persad N, Pellegrini GJ Jr, 
Borne D, et al. Mpox vaccine acceptability among people  
experiencing homelessness in San Francisco—October– 
November 2022. Vaccine. 2023;41:5673–7. https://doi.org/ 
10.1016/j.vaccine.2023.07.068

31	  Zeien J, Vieira J, Hanna J, Surendra L, Stenzel J, Ramirez A, 
et al. Mpox case reports in an urban homeless population  
and a proof of concept for a street-based mobile mpox  
vaccination clinic. J Prim Care Community Health. 2023; 
14:21501319231169991. https://doi.org/10.1177/ 
21501319231169991

32.	 Schildhauer S, Saadeh K, Vance J, Quint J, Salih T, Lo T,  
et al. Reduced odds of mpox-associated hospitalization 
among persons who received JYNNEOS vaccine—California,  
May 2022–May 2023. MMWR Morb Mortal Wkly Rep. 
2023;72:992–6. https://doi.org/10.15585/mmwr.mm7236a4

33.	 Owens LE, Currie DW, Kramarow EA, Siddique S,  
Swanson M, Carter RJ, et al. JYNNEOS vaccination  
coverage among persons at risk for mpox—United States, 
May 22, 2022–January 31, 2023. MMWR Morb Mortal  
Wkly Rep. 2023;72:342–7. https://doi.org/10.15585/ 
mmwr.mm7213a4

34.	 Soelaeman RH, Mendoza L, McDonald R, Hand J, Sokol TM, 
Team SDP; Southern Decadence Preparedness and Response 
Team. Characteristics of JYNNEOS vaccine recipients before 
and during a large multiday LGBTQIA+ festival—Louisiana, 
August 9–September 5, 2022. MMWR Morb Mortal Wkly 
Rep. 2022;71:1379–81. https://doi.org/10.15585/ 
mmwr.mm7143e3

35.	 Menza TW, Hixson LK, Lipira L, Drach L. Social  
determinants of health and care outcomes among people 
with HIV in the United States. Open Forum Infect Dis. 
2021;8:ofab330. https://doi.org/10.1093/ofid/ofab330

Address for correspondence: Samuel Schildhauer, Division of 
Epidemiology, Department of Public Health Sciences, School of 
Medicine, University of California School of Medicine, Davis, CA 
95616, USA; email: sschildhauer@gmail.com 

	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 31, No. 10, October 2025	 1941


