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Abstract
Rocky Mountain spotted fever, Rickettsia Rickettsii (RMSF) is a reoccurring disease in Arizona and Sonora and a public health problem
due to the high risk medical complications it provokes. In the region it is transmitted by the bite of the Rhipicephalus sanguineus tick,
found in dogs. This tick transmits Rickettsia rickettsii bacteria. Following an incubation period of 3-14 days, it causes acute, non-specific
effects early on (fever, headache and rash) that -if not diagnosed and treated in time can be serious or cause death. Death is primarily
associated with two factors: (a) delay in diagnosis, and (b) doxycycline, a highly effective antibiotic treatment which is inexpensive and
simple to administer is delayed. If doxycycline is not provided before the 5th day after the symptoms begin, the patient can worsen and
present with dark purple spots on the body, mostly hands and soles, wrists and ankles as well as have heart, hepatitis, renal, central nervous
symptoms and other multiple organ complications. RMSF should be considered a medical priority and a public health problem at the
regional level with a network of underlying factors. To prevent and control RMSF in Arizona and Sonora, public health interventions will
need to address medical challenges associated with a number of social, political, and environmental factors.

Introduction
Since reemerging in Sonora in early 2000, there has been an average of 100 cases of per year of RMSF, with epidemic outbreaks
and scattered clusters. The disease has spawned from the southern part of the state and today has extended to border towns along
the Arizona-Sonora region such as Nogales and Agua Prieta, affecting rural as well as urban areas. Although RMSF can happen at
any age, it is particularly serious in children younger than 10 years of age [1-2]. The gravity observed in the general population in
Sonora ranges between 8 and 10%, yet in children it increases to 30% [3] which is considerably higher to that reported (2-3%) in
endemic areas from the United States [4]. In the Sonoran Children’s Hospital (HIES-Hospital Infantil Estatal de Sonora) between
2004-2012, 125 children have been treated for RMSF from 34 locations throughout the state, of which 37 have died, with a fatality
rate of 29.6% [3]. An uprising trend in morbidity and mortality of the disease has been previously reported in this population
from Sonora [5], meanwhile in tribal lands of Arizona incidence (17.2 per 1,000,000) is higher than for the general population
[6]. Conditions of poverty, lack of access to health services, and cultural patterns associated with migration contribute to health
challenges and probably increase the risk and vulnerability of people who settle in communities made up mainly of migrants from
the more southern states in Mexico.
RMSF should be considered a medical priority and a public health problem at the regional level with a network of underlying
factors which merit specific interventions. In our opinion, for Arizona and Sonora the main interventions include the following:
a) Medical Challenges: There is sufficient scholarly literature and practice to understand that the mortality and complications
produced by RMSF can be considerably reduced or avoided if the initial medical provider suspects the diagnosis and initiates
opportune treatment with doxycycline [7-9]. From the HIES experience, 9 out of every 10 children with RMSF had at least one
doctor’s visit before hospitalization was necessary, and the disease was not suspected early by clinicians, who prescribed antibiotics
for other illnesses that mimic the disease, which has been related to fatal outcomes [10]. It is also known that there is a general
lack of awareness in the medical and public health community about the epidemiology of the disease [11]. This may contribute
to delayed therapy and a lack of knowledge and awareness by the community on how to identify the illness and take preventive
measures. This may increase risk of infection for vulnerable populations (i.e. children, native groups, migrants) living in rural
settings and in impoverished conditions [1,12].
Annex Publishers | www.annexpublishers.com

Volume 2 | Issue 3

Journal of Case Reports and Studies

2

b) Socio-environmental conditions: Although RMSF has long been attributed to contact with domestic dogs [7,13], it is basic to
understand that only a small proportion of the tick population lives temporarily on domestic pets and is more commonly found
in the soil, between cracks in walls, housing foundations, and other items (i.e. unused furniture in the yard) [14,15]. In fact, dogs
may constitute a barrier to mitigate the attacks on humans by ticks, as these ectoparasites tend to be attracted to dogs by warmth,
physical contact and odors. Therefore, strategies to eliminate dogs do not solve the problem. What does help is to protect children
from ticks through household interventions using safe but effective pesticides, actions such as eliminating unused furniture and
other environmental measures [15]. In Sonora and Arizona, social conditions, in addition to climate in the region, may increase
the vector density and lessen the factors that can reduce the risk of RMSF (i.e. low education, lack of resources to guarantee pet
care). Children are especially vulnerable because they tend to spend long periods of time playing around spaces where ticks survive
or because adults do not routinely check children for exposure to ticks [1,7]. Finally, global warming can produce more aggressive
attacks on humans [16].
c) Socio-political factors: Indigenous groups are vulnerable because they have fewer resources to deal with RMSF. In HIES, one
out of four hospitalized patients belong to indigenous migrant communities, and they had the highest fatality rate (40.6%) for the
2004-2012 period. Moreover, in Sonora, indigenous people are recruited or migrate from southern states in Mexico to work in the
agricultural industry. They migrate or agree to the long journey to work in northern Mexico due to their social disadvantage [17].
Limited funding of public health programs may result in few if any prevention and control programs to address this reemerging
disease. In the U.S., tribal lands are considered sovereign; therefore, local, state and federal government programs in Arizona and
the U.S. can only advise public health authorities on Tribal Lands. Although there are government efforts for this type of population, there is no federal, state or local program well financed or culturally appropriate and socially accepted, designed to prevent,
service or control RMSF.

Conclusion

Rocky Mountain spotted fever is a public health problem due to the magnitude and impact at a population level. If not timely
diagnosed, health outcomes resulting from RMSF may range from a simple fever and headache to death. Cases resulting in death
are primarily associated with two factors: 1) lack of clinical suspicion and 2) a delay in the administration of doxycycline, a highly
effective antibiotic treatment that is inexpensive and simple to administer. If doxycycline is not administered to a patient within the
first five days after he or she begins having RMSF symptoms, then they may develop heart, renal, and multiple organ complications
which can lead to death. RMSF should be considered a major medical priority and a serious public health problem at the regional
level with a net of underlying factors. Public health interventions to prevent and control RMSF in Arizona and Sonora will need to
focus on a number of medical challenges associated with the social, political, and environmental conditions of the target region.

Acknowledgement

We’d like to thank the Leaders across Borders program for the opportunity to share this case study with their 2013 student cohort
as part of their bi-national leadership training. The Leaders across Borders program is funded by the US Mexico Border Health
Commission.Borders program is funded by the US Mexico Border Health Commission.

References
1. Demma LJ, Traeger MS, Nicholson WL, Paddock CD, Blau DM, et al. (2005) Rocky Mountain spotted fever from an unexpected tick vector in Arizona. N Engl
J Med 353: 587-94.
2. Buckingham SC (2005) Tick-borne infections in children: epidemiology, clinical manifestations, and optimal management strategies. Paediatr Drugs 7: 163-76.
3. Álvarez-HG, Contreras-Soto JJ (2013) Rocky Mountain spotted fever fatality in children from a public pediatric hospital in Sonora, Mexico, 2004-2012. Salud
Publica Mex 55: 151-2
4. Openshaw JJ, Swerdlow DL, Krebs JW, Holman RC, Mandel E, et al. (2010) Rocky mountain spotted fever in the United States, 2000-2007: interpreting
contemporary increases in incidence. Am J Trop Med Hyg 83: 174-82.
5. Alvarez-Hernández G (2010) Rocky Mountain spotted fever, a forgotten epidemic. Salud Publica Mex 52: 1-3.
6. Holman RC, McQuiston JH, Haberling DL, Cheek JE (2009) Increasing incidence of Rocky Mountain spotted fever among the American Indian population in
the United States. Am J Trop Med Hyg 80: 601-5.
7. Diagnosis and Management of Tickborne Rickettsial Diseases: Rocky Mountain Spotted Fever, Ehrlichioses, and Anaplasmosis -United States (2006) A Practical
Guide for Physicians and Other Health-Care and Public Health Professionals 55: 1-27.
8. Helmick CG, Bernard KW, D’Angelo LJ (1984) Rocky Mountain spotted fever: clinical, laboratory, and epidemiological features of 262 cases. J Infect Dis 150:
480-8.
9. Dantas-Torres F (2007) Rocky Mountain spotted fever. Lancet Infect Dis 7: 724-32.
10.Masters EJ, Olson GS, Weiner SJ, Paddock CD (2003) Rocky Mountain spotted fever: a clinician’s dilemma. Arch Intern Med 163: 769-74.
11. Zientek J, Dahlgren FS, McQuiston JH, Regan J (2014) Self-reported treatment practices by healthcare providers could lead to death from Rocky Mountain
spotted fever. J Pediatr 164: 416-8.
12. Suárez R, Beltrán EM, Sánchez T (2006) The sense of risk from medical anthropology: consonance and dissonance with two public health communicable
diseases. Antípoda Rev Antropol Arqueol 3: 123-54.
13. Demma LJ, Holman RC, Mikosz CA, Curns AT, Swerdlow DL, et al. (2006) Rocky mountain spotted fever hospitalizations among American Indians. Am J Trop
Med Hyg 75: 537-41.

Annex Publishers | www.annexpublishers.com

Volume 2 | Issue 3

3

Journal of Case Reports and Studies
14. Paddock CD, Brenner O, Vaid C, Boyd DB, Berg JM, et al. (2002) Short report: concurrent Rocky Mountain spotted fever in a dog and its owner. Am J Trop
Med Hyg 66: 197-9.
15. Stafford III KC (2007) Tick management handbook. The Connecticut Agricultural Experimental Station.

16. Parola P, Socolovschi C, Jeanjean L, Bitam I, Fournier PE, et al. (2008) Warmer weather linked to tick attack and emergence of severe rickettsioses. PLoS Negl
Trop Dis 2: e338.
17. Álvarez-Hernández G, Aranda-Gallegos P, Candia-Plata MC, Bolado-Martínez E, López-Soto LF, et al. (2013) Tuberculosis in agricultural migrants indigeneous
agricultural workers in Sonora. Rev Región Soc 58: 5-28.

Submit your manuscript to Annex Publishers and
benefit from:
→
→
→
→
→
→

Convenient online submission
Rigorous peer review
Immediate publication on acceptance
Open access: articles freely available online
High visibility within the field
Better discount for your subsequent articles
Submit your manuscript at
http://www.annexpublishers.com/paper-submission.php

Annex Publishers | www.annexpublishers.com

Volume 2 | Issue 3

