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CASE REPORT

A Case of Imported Malaria in California:
An Overview of a Globally Widespread Disease
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INTRODUCTION

Malariakills1.5-2.7 million peopleevery year and approximately half
of theworld populationlivesat risk. Thereare 300 to 500 million new
infections annually.! The majority of new infections are from M.

falciparum and M.vivax and occur in tropical latitudes. However,

M.vivax can also be found in temperate areas such South America,

East Africa, China, Russiaand Korea? In the 19" century Malaria
was endemic in areas of the U.S., however, today only rare cases
have been acquired in California, Texas, Michigan, New Jersey and
New Y ork City.® Themajority of cases currently encounteredinthe
U.S. comefrom travelersreturning to the U.S. from high risk areas
withinappropriate malariachemoprophylaxisand thosetravelersvis-
iting the U.S. from endemic areas* In addition, surveysat interna-

tional airportsreveal many instancesinwhich live mosquitoeshave

been found aboard aircraftsreturning from countrieswheremalaria
isendemic, thereby coining theterm “airport malaria.”® Thisreport
demonstrates a case of maariain an individual moving to the U.S.

from acountry inwhich malariaiscommonly encountered.

Case

A 24 year-old malearrivingtothe U.S. from Nicaraguafive months
ago presented to the emergency department complaining of intermit-
tent fever and chillsfor thelast month. The patient reported having
approximately six hour episodes of shaking chillsfollowed by fever.
These episodes repeated every two days. The fever was accompa-
nied by abdominal pain, nausea, vomiting, and a headache. The
patient states feeling well between episodes and had hislast occur-
rencejust prior to presenting to the emergency department. Hede-
nied any cough, shortness of breath, chest pain, hematemesis, bright
red blood per rectum and had no recent ill contacts.

When questioned further, the patient admits to having malaria ten
years ago in Nicaragua that was treated with a medicine that made
him feel “crazy.” He then devel oped malaria again six months ago
and was treated with an “injection” before coming to U.S. The pa
tient has had no follow up since that time and he reports no other
medical history. He had no previous surgeries, takes no medica
tions, drinks six beers aweek, isa smoker and does not use recre-
ationa drugs.

Hisvita signswereblood pressure of 98/65 mmHg, pulserateof 85
beats/min, respiratory rate 16 breaths/min, and temperature 37.0

°C. The patient was noted to be in no apparent distress, alert and
oriented and appeared well nourished. Hiseyeswereicteric and
hismucous membranesdry. Lungswereclear to auscultation and
hisheart ratewasregular rate and rhythm with no murmur appreci-
ated. Hisabdomina exam did not reveal any hepatosplenomegaly,
ascites or masses, however, the patient’s abdomen was diffusely
tender to palpation. The stool was negativefor occult blood. His
neurological exam was unremarkable and the patient had no signs
of clubbing, cyanosisor edemaof the extremities.

Chemistry resultsrevealed thefollowing: sodium 137 mmol/L, po-
tassium 4.0 mmol/L, chloride 98 mmol/L, bicarbonate 31 mmol/L,
blood ureanitrogen (BUN) 17mg/dL, creatinine 1.1 mg/dL, and glu-
cos2107 mg/dL, caciumof 8.6 mmol/L. Liver functiontestsshowed:
total protein6.9 g/dL, albumin 3.5 g/dL, dkaline phosphatase 62 U/
L, aspartate aminotransferase 28 U/L, d anineaminotransferase 30
U/L, andtotal bilirubin 1.7 mg/dL. Hisprothrombintimewas12.7
secand INR of 1.06. Urinalysisrevedled protein 15 mg/dL, ketones
5mg/dL and apH of 7.0. A complete blood count showed awhite
blood count of 9.800/ L, hemoglobinof 14.8 g/dL withahematocrit
of 43.3 %, plateletsof 131.000/pL. A thick and athin smear were
positivefor malaria.

The patient wasadmitted to theinternal medicineservicefor treat-

ment and supportive care with pain control. During his stay a
Giemsastain was performed and it reveal ed plasmodium vivax ring

forms, trophozoites and gametocytes. Blood cultureswere nega-

tive for bacterial growth and the complete blood count remained
stable. Treatment consisted of chloroquine 1g orally followed by

500 mgsix hourslater, then 500 mg each day for two daysaswell as
primaguine 26.3 mg orally each day for 14 days. The patient was
also diagnosed with genital herpes and started on Acyclovir 400
mg tablets four timesaday for ten days. The patient remainedin
the hospital for three dayswithout any further complications.

DISCUSS ON

Malariais produced by intraerythrocytic parasites of the genus
Plasmodium. Four plasmodiaproduce malariain humans: Plasmo-
dium faciparum, P. vivax, P. ovale, and P. maariae®® Theclinical
manifestations of malariaare determined by theinfecting species,
aswell as by the magnitude of the parasitemia, the metabolic ef-
fects of the parasite, and the cytokines released as aresult of the
infection.

LifeCyde

Thelifecycleof plasmodiumiscomplex and isbest understood by
beginning with the synchronous asexual replication of the parasite
within the erythrocyte. The asexual erythrocytic cycle involves
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the maturation of the parasites from rings to trophozoites to
schizonts, which ultimately rupturethered cell and release mero-
zoites®’ However, there are also some erythrocytic parasites
that will matureto sexua forms, which may then beingested by
the femal e anopheline mosquito.®¢® Oncein the mosquito the
intermediate host, the mal e and femal e gametocytes mature and
fuseforming azygote, which ultimately producesthe sporozoi-
testhat are infectious for humans. Theinfectious sporozoites
aretransferred when theinfected mosqguito bitesahuman.® The
sporozoites then travel viathe bloodstream to the liver, where
they enter hepatocytes and mature to tissue schizonts, which
release merozoitesthat areinfectiousfor red cellsbeginning the
asexual erythrocytic cycle once again.®® The four speciesthat
infect humans can be broken up into two functiona groups;
thosethat arerelapsing (P. vivax and P. oval€) and those that are
non-relapsing (P.falciparum and P.malariag). Therelapsing spe-
ciesproduce dormant (hypnozoite) formsintheliver, which may
mature two to eleven months or more after theinitial infection
and seed the blood stream with proliferative merozoites, thus
producing relapsing malaria.

Clinical Manifestations

Thehallmark of malariaisthecyclicfever, whichtypicaly occurs
shortly beforeor at thetime of red blood cell lysisas schizonts
ruptureto rel ease new infectious merozoites. Thisoccursevery
48 hours with P. vivax or P. ovaleinfection (and thusis caled
tertian malaria) and every 72 hours with P. malariae infection
(quartan malaria). Inaddition, P.fal ciparum has a48-hour para-
sitic cycle but tends to cause continuous fevers with intermit-
tent irregular spikesrather than aregular 48-hour cycle, espe-
cialy in personswith noimmunity, such asexpatriatetravelers®
It is important to understand that only the asexual

intraerythrocytic parasiteisresponsible for the symptoms and
pathophysiologic consequences?

Laboratory Findings

Malariahastraditionally been diagnosed by microscopic exami-
nation of athin or thick smear, however aternative techniques of
similar (or greater) sengitivity arenow availablefor thediagnosis
of P. falciparum infection. Theseinclude genetic testing using
malariaDNA or mRNA and enzymetesting.® In addition, non-
specificlaboratory findings such ashemolysisand hyperbiliru-
binemiamay be associated with malaria.”

Treatment of Malaria

Antimalarial agents aswell asafull array of supportive strate-
giesare necessary to effectively treat personswith malaria. In
addition, important issuesinclude the management of hypogly-
cemia, seizures, pulmonary edema, rend failure, and lactic acido-
sis. Infact, physicians in countries such as the United States
should hospitalize personswith P. fa ciparum infection who have
no immunity until a response to treatment has been observed

and enough time has el apsed to be certain that cerebral, renal, pul-
monary, or other complicationsarenot likely.5®

In addition, exchangetransfusionisapotentially useful adjunctin
thetreatment of hyperparasitemia, although thereare no levels of
parasitemia at which survival does not occur without exchange
transfusion. Survival hasbeen reported without exchangetransfu-
sion despite parasitemias greater than 50%.° Personswith partial
immunity and uncomplicated P. fal ci parum infection and some per-
sonswith noimmunity and P. vivax or P. malariaginfection can be
treated as outpatientsif reliablefollow-up ispossible. 58 A compre-
hensive review of malaria prophylaxis and the treatment of resis-
tant formscan found intheliterature®®

Diagnosisof Maaria

Malaria often presents with typical manifestations such as fever,
chills, joint pain and flu-like symptomsas seenin thispatient. How-
ever, thediagnosis of malariacan till be easily missed during the
first medical visit, especially sinceitisnot acommon diseaseinthe
U.S. Other differential diagnoses include early bacterial sepsis,
viral illnesses, leptospirosis, and other tropical and exotic parasito-
ses. In caseswherethe patient does not know hisor her disease, a
travel history maybethe only cluein establishing the correct diag-
nosis. A work history may a so beimportant.

This patient was diagnosed rel atively fast with malariabecause of
hismedical history. Heknew of hisdiagnosisand hehad apositive
travel history. A thick and thin smear werepositivefor malariaand
the Giemsablood stainrevealed M. vivax ring forms, trophozoites
and gametocytes. Our patient’s blood cultures were negative for
bacterial growth and with the exception of amild hyperbilirubine-
miaall other testswerenegative.

CONCLUSON

A reported 1,000 and an estimated 3,000 individuals returning or
visiting the U.S. suffer from clinical attacks of malaria® Despite
attempts at chemoprophylaxis for individuals traveling to coun-
trieswheremalariaisendemic, malariacontinuesto be an emerging
disease in the U.S. and one of the most widespread diseaseson a
global basis, 236810

There has been agreat deal of criticism towards physiciansfor a
lack of awarenesswith regardsto the magnitude of thisdiseaseand
appropriate preventative measures. Therefore, physiciansneedto
be suspiciousfor exotic infectious diseasesin cases of continued
flu-like symptomsin travelersand recent immigrants. Health care
providersshould also be aware of the possibility “airport malaria’
and the potential for small outbreaksin airport employeesandin
those areas situated near international airports® Lagtly, if apatient
istraveling to an areawere malariaisendemic, it isimportant that
the physician consult appropriate references, such as the CDC
website, to find out what the resi stances are with respect to chemo-
prophylaxis so that the patient is adequately protected.
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CAL/AAEM Announcement:

CAL/AAEM'’ sExecutive Committeeappointedin April
2002itsImmediate Past President A. AntoineKazzi, MD,
FAAEM totheposition of Executive Director, replacing
Dr. BorisLubavin who had reached the end of histerm.

CAL/AAEM and AAEM wish to thank Dr. Lubavin for his
outstanding serviceto CAL/AAEM during his 2 year term.
Dr. Lubavin served in that rolewhiletraining asaresident
inEmergency Medicineat UCIrvine.

Holding On To Your Kids. A Report on Car Seat
Safety in San Francisco

MarcdaPaquin, B.A., AnaValidzic, M.P.H.,
LindaKhaw, B.A., DianeMorabito, R.N., M.P.H.,
M. Margaret Knudson M.D.

OnJanuary 1, 2002, Caiforniawasthefirst stateto ex-
tend the mandatory use of car seatsto children up to age six, or
weighingupto601bs® Previousregulation stopped at agefour,
or 401bs, leaving agap of “forgotten children,” thosetoo big for
rear-facing or forward-facing car seats, yet too small for the
vehicle's standard lap and shoulder belts!> Many parents and
caregivers are unaware that a vehicle' s standard lap and shoul-
der belts are designed for persons older than eight years of age
or weighingmorethan 801bs! Booster seats provide protection
by lifting the child up so that the safety belt fits correctly and
preventsthe child from being propelled during acar crash.t*#

Motor vehicle crashesremain theleading cause of death
for children 1-14 yearsof age>’ Riding unrestrainedisthesingle
greatest risk factor for death and injury among child motor ve-
hicle occupants. Unrestrained children in vehicles aretwice as
likely todieor beinjured asthosewho arerestrained.®*! Despite
the proven effectiveness of car seatsand booster seatsin saving
lives, their useisfar fromuniversal, particularly aschildren grow
older.”

Errorsper Car Seat Type
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Figure 1. Car seat errorsin installation and use.

Even though more people arebuckling up their children
in car seats, aswell asbooster seats, errorsin their installation
and positioning can cause them to be ineffective in preventing
injuriesor death.’3** Tolook at this problem, the San Francisco
Injury Center, in partnership with the San Francisco Safe Kids
Coalition and the San Francisco Police Department, completed a
series of car seat saf ety checksthroughout the city. Of the 396
rear-facing, forward-facing, and booster car seats checked by
certified technicians, 93% wereeither misused or incorrectly in-
stalled — a percentage much higher than the national average of
85%."141% SeeFigure 1. Of the 93% misused or incorrectly in-
stalled car seats, we found an average of four errors per seat.
With rear-facing and forward-facing car seats, techniciansfound
that amajority of the errors occurred with the car seat harness,



