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Review Article
Rocky Mountain Spotted Fever in Mexico: A Call to Action
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Abstract. Rocky Mountain spotted fever (RMSF) is an ongoing public health crisis in Mexico, particularly in states
bordering the United States. The national highest incidence and mortality of RMSF occur in this region, resulting in a
case-fatality rate that ranges annually between 10% and 50%, primarily affecting vulnerable groups such as children,
elderly adults, and persons living in poverty. Multiple biological, environmental, and social determinants can explain its
growing presence throughout the country and how it challenges the health system and society. It is necessary to inte-
grate resources and capacities from health authorities, research centers, and society to succeed in dealing with this
problem. Through a scientific symposium, a group of academicians, U.S. health officials, and Mexican health authorities
met on November 8–10, 2023, in Hermosillo, Mexico, to discuss the current situation of RMSF across the country and
the challenges associated with its occurrence. An urgent call for action to improve national capacity against RMSF in the
aspects of epidemiological and acarological surveillance, diagnosis, medical care, case and outbreak prevention, health
promotion, and research was urged by the experts. The One Health approach is a proven multidisciplinary strategy to
integrate policies and interventions to mitigate and prevent the burden of cases, deaths, and suffering caused by RMSF
in Mexico.

INTRODUCTION

Rocky Mountain spotted fever (RMSF) is a severe, tick-
borne zoonotic disease caused by Rickettsia rickettsii. The
pathogen can be transmitted to human beings through the
bite of infected hard ticks of the genera Rhipicephalus, Der-
macentor, Amblyomma, and Haemaphysalis.1,2 The disease
has remained a public health threat affecting inhabitants of
several countries across the Americas.3–5 Nowhere is this
more evident than in northern Mexico, primarily along the
United States-Mexican border, where extremely high rates
of morbidity and mortality disproportionately impact vulnera-
ble populations such as children, older adults, migrants, and
people living in poverty.6–9

With that in mind, the Department of Medicine and Health
Sciences of the University of Sonora, Mexico, convened
international and national experts, as well as U.S. health
officials and Mexican health authorities, to discuss the

epidemiological situation and the challenges to be
addressed. This was accomplished through a symposium
held from November 8–10, 2023, in Hermosillo, Mexico. The
symposium was attended by 171 health care workers and
academicians and 230 medical students. The scientific pro-
gram included 20 speakers actively affiliated with 17 different
health institutions and U.S. and Mexican governmental agen-
cies and universities. The meeting’s schedule was structured
around 22 presentations organized into three main topics: 1)
epidemiology and public health, 2) the One Health approach,
and 3) research insights. The key messages and recommen-
dations are summarized in the following sections.

EPIDEMIOLOGICAL PROFILE

Rocky Mountain spotted fever is an ongoing public health
problem in Mexico, with hyperendemic foci in different locali-
ties along the U.S.-Mexico border, where cases and deaths
have been registered since the early 2000s, when it ree-
merged after decades of apparent rarity.6,10–13 Since then,
scientific reports have also recorded human cases in Yuca-
tan,14–16 Sinaloa,17 Jalisco,18 and Chiapas.19 Additionally,
cases from other states across the country except Tlaxcala
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have been consistently notified through the National System
of Epidemiological Surveillance.20

During the 2009–2023 period, at the national level, there
were 9,153 reported cases of spotted fever rickettsioses
(SFR),20 which includes RMSF and the spotted fever group
of Rickettsia, with a decrease in incidence throughout the
period, going from 8.8 cases per million inhabitants in 2009
to 3.2 cases per million inhabitants in 2023. Despite this, an
increase in morbidity was observed in the northern region of
the country during the same period, where 4,373 cases of
SFR were reported in five of the six Mexican states border-
ing the United States (Figure 1). In this region, hyperendemic
foci of the disease have been documented in Hermo-
sillo,21,22 Mexicali,7 Saltillo,8,13 Monterrey,9 and Tijuana.23

Additionally, in the same region, 1,345 deaths were identi-
fied, resulting in a case-fatality rate (CFR) of 30.8%, with
Sonora presenting the highest (541/1,349537.9%) and
Nuevo Leon the lowest (88/414521.3%) CFRs (Table 1).
This fatal pattern resembles the epidemiological profile seen
in the United States during the preantibiotic era,24,25 reinfor-
cing the seriousness of the current situation. It was agreed
that numerous factors could explain these devastating
CFRs, including regional circulation of highly virulent Rickett-
sia strains,26 emergent environmental phenomena, high tick
load, high numbers of free-roaming dogs, high rates of
recruitment of puppies lacking immunological exposure, low
herd immunity, and limitations in the response capacity.
An observation shared by the speakers is that the majority

of confirmed cases of RMSF in Mexico involved children and
adolescents, with almost half of the incidence and mortality
occurring in this group.9,11,13,27 For instance, in Sonora dur-
ing the period 2009–2023, 51.2% (724) of confirmed cases
and 28.3% (153) of 541 registered deaths affected the pedi-
atric segment.28,29 Additionally, the speakers highlighted
that almost two-thirds of cases and deaths occurred in
patients without medical insurance. In the north of Mexico,
the epidemiological profile of RMSF accentuates its daunting

impact on vulnerable individuals and socially disadvantaged
populations. Therefore, the population pattern of the disease
should be carefully considered in the planning and imple-
mentation of medical and sanitary interventions across
Mexico, prioritizing efforts and resources in regions of high
endemicity.6,7,9

Many conference speakers signaled a need to improve the
national, state, and local epidemiological surveillance sys-
tems to strengthen the quality of statistics about the magni-
tude and impact of RMSF. Discrepancies and delays in
published data are frequent in official sources of information,
prompting inaccuracies in estimating the true morbidity and
mortality of the disease across the country. Such discrepan-
cies can cause inaccuracies in characterizing the epidemio-
logical profile and an underestimation of the deleterious
effect of RMSF and other rickettsial diseases at the popula-
tion level.6

Emphasis was placed on the importance of strengthening
the infrastructure, techniques, and capability of regional lab-
oratories to confirm cases and outbreaks of the disease and
to differentiate it from other endemic diseases that mimic its
clinical picture, mainly dengue and COVID-19.30,31 In this
context, national advances in laboratory capacity were
underscored. For instance, there exists a national network
comprised of 15 state laboratories dedicated to confirming
rickettsioses using either polymerase chain reaction (PCR)
or immunofluorescence indirect serologic assay. During the
period 2018–2023, this national network was able to identify
either the presence of R. rickettsii in biological samples or
antibodies against the pathogen. In addition, other research
groups have supported regional efforts to confirm cases and
outbreaks. Nevertheless, the need for innovative methods to
improve the promptness and accuracy of the current molec-
ular and serological techniques was deliberated. The lateral-
flow assay and other techniques from the genomic and
proteomic approaches were introduced as novel alterna-
tives,32,33 potentially serving in the near future as useful
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FIGURE 1. Comparison of human incidence of Rocky Mountain spotted fever and spotted fever group Rickettsia in Mexican states bordering the
United States (including data from Baja California, Sonora, Chihuahua, Coahuila, and Nuevo Leon) and in Mexico as a country, 2009–2023.
Denominators for population estimates were obtained from the National Population Council of Mexico (population projections 2000–2023).

ROCKY MOUNTAIN SPOTTED FEVER IN MEXICO 1071



point-of-care tools to confirm RMSF cases, particularly in
vulnerable communities with difficult access to health care.
Specific areas of interest considered by the speakers

included the discussion of historical aspects of RMSF, the
role played by social determinants, and communication as
a fundamental strategy for its prevention and control. In
addition, emphasis was placed on the need to strengthen
educational interventions for health care workers (HCW) and
the community, with the goal to improve prompt diagnosis
and timely treatment of cases and outbreaks. These recom-
mendations have been consistently advocated by expert
panels.31,34 In this regard, there was a remarkable call to
reactivate the national production of doxycycline to ensure
its timely access, in both pediatric and intravenous formula-
tions, for the care of children and severe cases in regions of
endemicity in Mexico.
Finally, the experts concluded that governmental agencies

should allocate increased financial resources to improve epi-
demiological surveillance of the disease, to expand diagnos-
tic capacity, and to advance preventive and therapeutic
medical practices among HCW and the community.

THE ONE HEALTH APPROACH

Because of the complexity of the zoonotic cycle of mainte-
nance in nature and transmission, it is urgent to systemati-
cally use the One Health approach as the foundation for
each intervention tackling the disease, as there is growing
evidence about the benefits of simultaneously addressing
the environmental, animal, and human determinants of tick-
borne diseases.23,35–37 Even though many efforts (i.e., bina-
tional technical forums and national campaigns to promote
awareness about the disease) have been led by federal
health authorities to improve the understanding of the multi-
ple factors associated with RMSF, it was underlined that
more comprehensive and sustained strategies should be

strengthened across the country, particularly in regions of
hyperendemicity.
To succeed in the One Health approach, it is necessary to

take steps to expand the technical capacity for identifying
the geographic patterns of tick species transmitters of rick-
ettsial diseases. Particularly, it has been noted that at least
five genera of hard ticks in the Ixodidae family, namely
Amblyomma spp., Dermacentor spp., Haemaphysalis spp.,
Ixodes spp., and Rhipicephalus spp.,38 as well as 17 species
of Rickettsia have been identified in Mexico, including many
that are medically relevant.39 Most of these findings are the
result of a progressive increase in acarological studies car-
ried out in both the national network of public health labora-
tories and research centers. This collaboration should be
strengthened and expanded, addressing the need to design
and implement an acarological and entomological surveil-
lance and monitoring system across the country, serving as
a starting point for phenological and other environmental
studies to improve interventions for prevention and control
of ticks associated with the transmission and of rickettsial
pathogens. In this regard, the current presence of R. rickett-
sii, Rickettsia parkeri, and Rickettsia massiliae along the bor-
der region with the United States was noted.39,40 These
pathogens are within the spotted fever group of Rickettsia
(SFGR) and have been found in Mexico in ticks, domestic
and wild reservoirs, and humans.41–44

It was also highlighted that the scope of public health
research and interventions should be expanded to the urban
and sylvatic transmission cycles of RMSF, because regional
evidence shows that both cycles can be associated with the
occurrence of human and canine cases and clusters.23,45 In
this scenario, it was recommended to investigate a major
diversity of domestic and wild mammals, mainly dogs, cats,
bats, coyotes, opossums, and rabbits, as they have the
potential to be infested by hard ticks. Research should
include not only small rodents but also medium-sized

TABLE 1
Registered cases, deaths, and case-fatality rates of Rocky Mountain spotted fever and spotted fever group Rickettsia in selected states of

the northern border of Mexico and the northern region by year of occurrence, 2009–2023

Year

Baja California* Coahuila† Chihuahua‡ Nuevo Leon§ Sonora|| Northern Region

Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths CFR (%)

2009 5 5 0 0 0 0 0 0 156 15 161 20 12.4
2010 117 8 0 0 0 0 0 0 90 16 207 24 11.6
2011 109 6 0 0 0 0 0 0 121 17 230 23 10.0
2012 96 9 62 9 6 0 0 0 115 19 279 37 13.3
2013 90 23 48 13 2 1 30 0 85 21 255 58 22.7
2014 80 30 16 7 6 3 47 1 101 26 250 67 26.8
2015 122 34 17 1 28 9 75 0 179 86 421 130 30.9
2016 62 21 14 2 55 17 29 0 124 48 284 88 31.0
2017 49 22 6 3 78 31 24 0 102 43 259 99 38.2
2018 40 12 10 6 77 28 36 0 105 46 268 92 34.3
2019 27 10 21 4 99 31 29 0 86 33 262 78 29.8
2020 25 10 10 5 74 32 15 0 66 20 190 67 35.3
2021 46 17 10 6 89 30 3 0 158 42 306 95 31.0
2022 90 37 29 21 166 49 55 35 190 92 530 234 44.2
2023 93 39 34 20 155 57 71 52 118 65 471 233 49.5
Total 1,051 283 277 97 835 288 414 88 1,429 541 4,373 1,345 –

CFR (%) 26.90 35.01 34.50 21.30 37.90 30.76
CFR5 case-fatality rate.
* These data are from the Public Health Services Institute, Baja California, Mexico. Epidemiological surveillance (special system, rickettsiosis). Data not publicly available.
† These data are from the Ministry of Health, Chihuahua, Mexico. Epidemiological surveillance (special system, rickettsiosis). Data not publicly available.
‡ These data are from the Ministry of Health, Coahuila, Mexico. Special epidemiological surveillance system, rickettsiosis. Data not publicly available.
§ These data are from the Government of Mexico.67
|| These data are from the Government of Sonora.68
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mammals that are regionally endemic across the country,
because little is known at the national level about their role
as reservoirs and/or amplifying hosts of different species of
Rickettsia.42,43,45,46

The panelists emphasized the relevance of describing the
demographic patterns and mobility of dogs, particularly of
free-roaming dogs. This is important because recent scien-
tific evidence has shown that dogs from high-risk areas
exhibit higher fecundity and tend to roam more than those
from lower-risk areas in a region of endemicity in northwest
Mexico.23,47 Overall, free-roaming dogs have higher rates of
tick infestation, fertility, and interaction with wild animals. In
this sense, the primary goals of programs addressing RMSF
should include expanding spay-neuter campaigns of pet
dogs and reducing the rate of free-roaming dogs in Mexico
to avoid exposure to ticks.47,48 Promoting responsible own-
ership of pet dogs is a priority to change the epidemiological
pattern of RMSF in the country. Additionally, the significance
of establishing regulatory mechanisms for the cross-border
transportation of animals was discussed. Some alternatives
to mitigate the spread of rickettsial pathogens among ani-
mals along the U.S.-Mexico border could be the requirement
of vaccination records and travel certificates. Recently
enacted U.S. regulations now require vaccination and micro-
chipping of dogs, which may help identify infected dogs.49

All these facts showed the need to add the veterinarian com-
munity as a bridge for education on dog ownership but also
to improve the epidemiological surveillance of dogs in the
region.
On the other hand, the need to expand the current national

list of canine acaricides to improve interventions directed
against Rhipicephalus sanguineus s.l. and other hard tick
species was also emphasized. In this context, there was an
extensive discussion of the efficacy and safety of topical
acaricides, long-acting tick repellent collars, and systemic
acaricides (i.e., isoxazolines). It was recognized that expand-
ing the current list of acaricides would have the potential to
protect pet dogs from tick exposure, thereby reducing the
transmission of rickettsial pathogens. A call was made to
strengthen field investigation of this approach, as well as the
allocation of budgetary resources.
The interaction between animals, whether domestic or

wild, and people could shape regional differences in epide-
miological patterns of RMSF. This should be carefully con-
sidered in the design and implementation of medical, animal,
and public health programs, systematically incorporating the
social determinants of health in each region. Some interven-
tions carried out against the disease in Sonora,22 Baja Cali-
fornia50 and Yucatan51 were discussed. These successful
experiences, along with others elsewhere,52 include inte-
grated interventions based on the following: 1) spraying of
safe and effective pesticides, 2) applying tick-repellent
collars to dogs, 3) monitoring of the tick community, 4) spay-
neuter campaigns for dogs, and 5) education of the commu-
nity. All of these activities can reduce the magnitude and
impact of RMSF, especially when implemented during stra-
tegic seasonal periods (early spring to early autumn) with
community outreach campaigns and alliances between aca-
demia and health authorities.22,48

Finally, the panelists discussed various pathways to better
implement the One Health approach to include legislative
changes to 1) promote a transdisciplinary vision and

multidisciplinary collaborations across different working
groups, including empowered communities, and 2) acknowl-
edge that a myriad of biological, environmental, and social
determinants exacerbate suffering and fatality, primarily for
vulnerable individuals (i.e., children, older adults, and the
poor) as well as for impoverished communities.

RESEARCH ON RMSF

In Mexico, where RMSF is endemic, enhancing the rela-
tionship among academia, industry, and government is key
for identification of best practices on prevention, diagnosis,
and medical care of patients. In this context, it is essential
to actively involve health science students in the dissemina-
tion of preventive strategies as well as in the knowledge of
early symptoms of the disease, which could reduce fatal
outcomes.
A relevant discussion took place about the benefits of the

promising advances seen in canine and human vaccines for
RMSF. For instance, a recent study showed benefits of a
whole-cell antigen (WCA) vaccine using R. rickettsii inacti-
vated antigens applied to dogs. The dogs that received
WCA vaccine did not become infected, whereas those
receiving a recombinant vaccine developed disease similar
to that of nonvaccinated R. rickettsii-infected dogs. Further-
more, the WCA vaccine was also able to reduce the R. rick-
ettsii load to nearly undetected levels in several organs and
tissues, and it induced bacterial antigen-specific immune
responses. Despite these findings, the duration of protection
conferred by the WCA vaccine is still unclear.53

Similarly, the benefits of an anti-Rhipicephalus vaccine
based on previous knowledge of the cattle tick Rhipicepha-
lus microplus was broadly discussed.54,55 It was also
pointed out that the development of a vaccine against
R. sanguineus s.l. ticks could be commercially attractive,
considering the global distribution of this tick and the fact
that various other pathogens of veterinary importance,
including Ehrlicha canis and Anaplasma platys, are also
transmitted by R. sanguineus s.l. Overall, it was noted that
potentially effective human56 and canine vaccine candidates
exist in experimental phases.53,57–59 However, financial and
commercial barriers may limit progress in the development
and implementation of these vaccines. To overcome such
barriers, it is crucial to test some of those vaccine models in
field studies, prioritizing areas with a major burden of RMSF
in Mexico. The experts emphasized that effective control of
RMSF across the country will not be completely achieved
until effective and deployable canine vaccines against
R. rickettsii and, even more importantly, against the tick
R. sanguineus s.l. are a reality.
To gain understanding about clinical, epidemiological, and

social features in population patterns of RMSF, field investi-
gations should be encouraged within health departments
and research centers. In this context, the role of academics,
researchers, and clinicians should be expanded beyond
diagnostic and medical aspects of cases and outbreaks,
both human and animal, and should include innovation in
and ascertainment of preventive interventions, such as:

1) Investigating the growing resistance of R. sanguineus s.l. to
pesticides used at the national level for controlling
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mosquitoes (i.e., Anopheles and Aedes genera), which has
contributed to suboptimal reduction of tick populations in
Mexico.

2) Exploring the efficacy and safety of novel pesticides, both
synthetic and natural, aimed at controlling the tick R. sangui-
neus s.l. equally in dogs and the environment.

3) Assessing the efficacy, safety, and equitable access to pre-
ventive interventions (i.e., long-acting tick repellent collars,
systemic acaricides, wall treatment), especially their scalabil-
ity and sustainability. Based on a transdisciplinary approach,
researchers can prioritize the inclusion of vulnerable indivi-
duals and populations.

4) Fostering modeling studies about the impact of environmen-
tal changes on the geographical distribution of tick vectors
and the reservoirs of the pathogen.

5) Designing validated studies based on the One Health approach
targeting high-risk communities across the country, similar to
interventions previously carried out in Mexico and the United
States.21,22,52

CONCLUSION

In Mexico, RMSF must be recognized as an ongoing public
health problem, affecting primarily the Mexican states along
the U.S. border. Over the past decade in this region, there
has been a growing trend in morbidity and an unacceptable
high case-fatality rate (30.6%), which demands immediate
action to mitigate its deleterious impact, particularly on vul-
nerable human groups such as children, migrants, older
adults, and impoverished communities. In this sense, to max-
imize the efforts deployed in Mexico against the disease, the
experts gathered at the Symposium RMSF 2023 agree that
adherence with the following recommendations would con-
tribute positively to 1) understanding of the problem, 2) imple-
mentation and evaluation of interventions, and 3) reduction in
morbidity and mortality caused by the disease.

NEXT STEPS

1. Improving the epidemiological surveillance system at both
the regulatory and operative levels. This goal requires
strengthening knowledge and skills of physicians to sus-
pect, treat, confirm, and notify cases and outbreaks. Fur-
thermore, there is an urgent need for systematic evaluation
of the quality of statistics to improve epidemiological esti-
mations about RMSF and other SFGR. Additionally, it is
necessary to incorporate the surveillance of social determi-
nants of health, as they play a crucial role in the causal
pathway of the disease.

2. Despite the recent advances witnessed across the country,
there is a need to enhance diagnostic capacity to confirm
cases and outbreaks of RMSF. The search for R. rickettsii
should include ticks, animals, and humans, requiring the
implementation of novel techniques, training of health per-
sonnel, and strengthening the infrastructure of state and
regional laboratories. Improving the training of health per-
sonnel who carry out prevention, diagnosis, and medical
care actions in regions of endemicity is a fundamental
strategy. This training should include doctors from public
and private institutions, particularly those who care for

patients in offices attached to drug stores, where 19.9% of
the population is served.60

3. In this context, innovative diagnostic methods such as the
lateral-flow assay, the loop-mediated isothermal amplification
PCR, and other techniques from molecular biology should be
explored and implemented to guide clinical and public health
interventions.32,61,62

4. Doxycycline remains the antibiotic of choice for treating
patients in all age groups with RMSF, and its efficacy is
proven when administered in a timely manner.31,63 Improved
access to intravenous and pediatric formulations of this anti-
biotic could dramatically reduce morbidity and mortality of
patients with RMSF. Urgent implementation of technical and
regulatory mechanisms at the national level are necessary to
acquire and distribute adequate quantities of these formula-
tions of doxycycline, especially in regions of hyperendemicity,
for the medical care of the youngest and the most severely ill
patients.

5. The complexity of the zoonotic transmission chain of
RMSF requires the expansion of educational strategies
targeting health personnel, veterinary services, and the
community. Experts emphasized the need to increase
knowledge about Rickettsia-host-tick interactions to imple-
ment effective actions against RMSF and other SFGR. It
was unanimously agreed that the One Health approach is
the best alternative to deal with the several determinants of
rickettsioses and that it can guide clinical and sanitary
interventions.64 A transdisciplinary vision and a multidisci-
plinary action based on governmental, academic, and soci-
etal alliances are urgently required.

6. For a more comprehensive understanding of epidemiologi-
cal patterns of RMSF, it is critical to further study interac-
tions between ticks and hosts. To make this feasible, it is
necessary to design and operate an acarological surveil-
lance and monitoring system across the country. This
system would produce information to anticipate the occur-
rence of regional foci of rickettsial agents and other tick-
borne pathogens.

7. Actions and strategies from health promotion should be
anticipatory, sustainable, and culturally appropriate, mainly
those targeted to vulnerable populations in rural and urban
communities. Some key aspects to consider include: a)
increasing awareness about risks related to tick exposure,
b) providing human and canine protection against tick
infestation, c) promoting responsible ownership of pet
dogs, d) training of both health personnel and community
regarding early symptoms of the disease, and e) emphasiz-
ing the importance of seeking medical attention promptly.

8. There is a need to improve health care of pet dogs mainly
in those localities with hyperendemic foci, particularly
through sustainable spay/neutering campaigns, interven-
tions to reduce their exposure to ticks, and raising aware-
ness among owners to keep dogs on their property.

9. The participation of the scientific community is pivotal to
improve: a) understanding the determinants and outcomes
of the disease, b) validating novel diagnostic tools as well
as the efficacy of supportive therapies for severe cases, c)
advancing the development of innovative and safe acari-
cides, and d) developing and evaluating canine vaccines
against Rickettsiae and ticks.

10. The current situation of RMSF in Mexico, particularly in the
states bordering the United States, must be addressed as
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a binational public health problem. Continued collaboration
between U.S. and Mexican health officials and scientists
will enhance and synergize opportunities to reduce the bur-
den of disease occurring in that region.64–66

11. Finally, the panelists discussed various pathways to better
implement the One Health approach to include: a) promot-
ing a transdisciplinary vision and multidisciplinary colla-
borations across different working groups, including
empowered communities; and b) acknowledging that a
myriad of biological, environmental, and social determi-
nants exacerbate suffering and fatality, primarily for vulner-
able individuals (i.e., children, older adults, and the poor)
as well as for impoverished communities (Figure 2).
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