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Tick-borne illnesses are increasing but are often underreported.
Few cases of babesiosis have been reported from Pennsylvania.
Our 4-hospital system in southeastern Pennsylvania saw a rise
in cases from 7 or fewer yearly in 2008-2014 to 26 cases in 2015.
There appear to be multiple potential causes of this increase in
frequency.
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Vectorborne diseases transmitted by blood-feeding insects
and ticks have been rising in the United States [1]. The para-
site Babesia microti is transmitted by the bite of the tick Ixodes
scapularis in the United States and causes a febrile illness with
chills and fatigue, though clinical history and examination are
often nondiagnostic [2]. Laboratory findings include normal
to low leukocyte counts, thrombocytopenia, and elevated liver
transaminases, but these are also nonspecific to babesiosis [2].
B. microti may be co-transmitted with other tick-borne dis-
eases such as Borrelia burgdorferi, the agent of Lyme disease [3].
Concurrent tick infection with B. burgdorferi may in fact pro-
mote the transmission of B. microti [4].

For decades, there has been geographic spread of B. microti
outward from the Massachusetts area [5], and it is also preva-
lent in the upper Midwestern United States. However, until re-
cently, there was little evidence of B. microti in Pennsylvania.
During 1997 to 2012, nearly 2000 Ixodes scapularis ticks found
on military personnel were tested for tick-borne pathogens [6].
None of the 533 ticks from Ft. Indiantown Gap in east cen-
tral Pennsylvania tested positive for B. microti, compared with
0.2%-0.6% of a comparable number at Ft. McCoy, Wisconsin,
and 2.5%-3.3% at Camp Ripley, Minnesota.
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In fall 2013, sampling of 1363 adult ticks from Pennsylvania
showed that 47.4% were positive for B. burgdoferi and 3.5% har-
bored B. microti. Some 2% were coinfected with both B. burgdor-
feri and B. microti, 1.5% with both B. burgdorferi and Anaplasma
phagocytophilum, but only 1 tick (0.07%) had both B. microti
and A. phagocytophilum [7]. B. microti prevalence was highest in
north central Pennsylvania at 5.5%, while the rate in southeastern
Pennsylvania was near average, at 3.7% [7]. Large numbers of
deer in Pennsylvania, along with the presence of Ixodes ticks,
have led to numerous cases of Lyme disease in the state. Despite
known tick coinfections with B. burgdorferi and B. microti, rela-
tively few human cases of babesiosis have been reported in the
state. A series of 3 Babesia cases were reported in a study from
2013 [8], which cited only 39 cases statewide from 2005 to 2013,
but babesiosis is not a reportable illness in Pennsylvania.

Main Line Health System (MLHS) is located in southeastern
Pennsylvania just outside Philadelphia. The 4 MLHS acute care
hospitals encountered 26 cases of babesiosis in 2015, whereas no
more than 7 cases had been seen in any of the preceding 7 years.
This prompted us to review our babesiosis experience with a
special emphasis on epidemiologic data that might explain the
increase and also on effectiveness of clinical management.

METHODS

After institutional review board approval, a list of positive
Babesia tests was obtained from the Clinical Microbiology
Laboratory. This detailed 88 individual patients from 2008 to
2017. All cases were diagnosed via blood smear examination.
Retrospective chart review located records for 84 emergency
department and/or hospitalized patients; the remaining 4 were
outpatients with very limited clinical information available.

RESULTS

Geographic Distribution of Babesiosis Cases

Table 1 shows the distribution of positive Babesia smears by
year and submitting hospital for all patients (including 4 out-
patients). Hospital 3 is the most rural of the 4 hospitals and
diagnosed the most cases of babesiosis; in contrast, Hospital 1 is
suburban and adjacent to the City of Philadelphia and saw the
fewest. Hospitals 2 and 4 are in relatively suburban locations.
The ZIP codes of the home addresses of the babesiosis patients
are plotted in Figure 1, which shows the greatest density of
patients around Hospitals 3 and 4.

Clinical Presentation

The 84 reviewed babesiosis patients had a median age (range)
of 69 (22-100) years, and 71.4% were male. Risk factors for
tick-borne diseases identified on admission included outdoor
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Table 1. Patients (n = 88) With Positive Blood Smears for Babesia by Year
and Hospital

Year Hospital 1 Hospital 2 Hospital 3 Hospital 4°  Total Cases
2008 1 1
2009 1 1 2
2010 1 1
2011 2 4 6
2012 3 2 2 7
2013 3 1 4 2 10
2014 1 2 1 4
2015 2 7 n 6 26
2016 1 7 4 12
2017 5 1 3 19
Total 8 22 36 22 88
°No data available before 2011.
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Figure 1. Density of Babesia cases by patient ZIP code of residence, 2008-2017.
Hospitals in red designated 1, 2, 3, and 4 correspond to the text and Table 1.
Hospital 1 is the closest to the City of Philadelphia.

activities, known tick exposure, and prior Lyme disease, but in-
formation was lacking in the majority of cases. The group had a
median (range) of 7 (0-42) symptomatic days, often with non-
diagnostic outpatient evaluations, before hospitalization. Most
patients had a high fever (75% >101°F, 56% >102°F), but phys-
ical examination was usually unremarkable. Leukocyte counts
were generally low (16.7% of patients <3800/uL) or normal
(76.2% of patients 3800 to 10 500/uL), and only 7.1% exceeded
10500/uL. Low platelet counts were common (89.2% <150 000/
uL, 80.6% <110 000/uL) and could be extreme (48.2% <70 000/
uL, 21.7% <40 000/uL). Some 75.9% of patients had elevated
transaminases, but sometimes only minimally. Concurrent
Lyme disease was very common (50% of 84 patients tested).
Patients were classified as “severely ill” if they required trans-
fusion of multiple units of blood products or met criteria pub-
lished by Mareedu et al. [9], which include intensive care unit
care, intubation, tracheostomy, shock, heart failure, acute respi-
ratory distress syndrome, dialysis, or exchange transfusion. The

23 severely ill patients averaged 8.9 days in hospital after starting
Babesia treatment, compared with the remaining 61 patients,
who averaged 4.6 days on inpatient therapy. Severely ill patients
were also older (average age, 71.8 years vs 65.7 years), though
presence of concurrent Lyme disease was not significantly dif-
ferent (52.2% vs 49.2%). A greater percentage of the severely
ill patients had underlying immunosuppression (22% = 5 of
23, consisting of chronic lymphocytic leukemia s/p splenec-
tomy, splenectomy alone, 2 with corticosteroid therapy, and 1
with undefined immunocompromise) vs the remaining patients
(6.6% = 4 of 61, consisting of 2 with lymphoma, splenectomy,
and thalessemia). Degree of parasitemia >4% did correlate with
worsened illness severity. Though a few patients had received
blood transfusions before admission, no transfusion-related
cases were identified, and there were no deaths.

Diagnosis and Management

Time to diagnosis from first contact with a health care provider
improved from an average of 8.1 days before 2013 to 4.5 days in
2013-2014, and then 2.1 days in 2015-2017. However, the av-
erage number of outpatient visits before diagnosis only declined
from 1.93 to 1.62 over the study period. The possibility of babe-
siosis causing low platelet counts was often not recognized on
presentation, and this laboratory abnormality was most com-
monly attributed to “viral syndrome” or intrinsic marrow sup-
pression. Lyme disease testing was commonly done, but testing
for Ehrlichia and Anaplasma infections was inconsistent; even
in 2017, only 57% of patients were tested.

DISCUSSION

Updated information from the Pennsylvania Health Department
shows an increase in yearly Babesia cases from 35 in 2011 to
80 in 2017 (Pennsylvania Department of Health, unpublished
data); however, due to lack of required reporting, this is likely an
underestimate. The Pennsylvania Department of Health anal-
ysis of 244 confirmed and probable cases of babesiosis from
2011 to 2017 revealed 73% from southeastern counties, 20%
from the northeast, and 8% from central and western counties.
The Department of Public Health of Philadelphia, where ba-
besiosis is reportable, noted only 1-3 Babesia infections yearly
from 2013 to 2016, but 5 cases in 2017 [10].

Time to babesiosis diagnosis improved in the Main Line
Health System as more Babesia cases were encountered, but the
possibility of concurrent illnesses, especially anaplasmosis, was
not always considered. Additional laboratory testing for Babesia
m., including polymerase chain reaction (PCR) and anti-
body-based studies, has become available in recent years but
has not been widely used, as this is done by special request with
a delay in results. Only 1 of the 84 patients with smear-proven
babesiosis had a Babesia m. PCR sent, and none were tested for
Babesia antibody; however, the use of these tests in patients in
whom babesiosis was eventually ruled out is not known.
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Babesiosis has increased in southeastern Pennsylvania,
with a rise in 2015 likely in part reflecting ongoing geographic
spread. Goethert et al. reported that a specific parasitic lineage
was responsible for expansion in the northeastern United States
but did not speculate on causes [11]. Wisconsin reported a rise
in Babesia cases starting in 2011, partly due to better reporting,
and increased frequency there has persisted [12]. Forest frag-
mentation due to suburbanization has also increased the con-
tact of humans with ticks, leading to more babesiosis cases [13].

Climate change, including warmer, wetter weather, has been
proposed as a cause of increased infection frequency [14].
Increased acorn production (“mast”) has also been suggested as
a driver of increased Lyme disease cases in the eastern United
States [15] and southeastern New York [16]. The rise in these
cases lags the large “mast,” as the increased number of mammals
supported by the acorns is associated with more questing-stage
nymphal ticks to transmit infection the following year.

A review of rainfall and temperature in Pennsylvania showed
much higher than average values for some periods during 2010-
2012 and predicted very large acorn crops in 2013-2015 [17]. In
addition, another review stated that the winters of 2015-2016,
2016-2017, and 2017-2018 were warmer than usual and pre-
dicted greater survival of tick hosts and longer tick seasons [18].
Although circumstantial, these reports may help explain the
persistent increase in babesiosis cases seen by our health system
starting in 2015.

Health care providers and public health authorities in
Pennsylvania should be aware of the rising number of Babesia
cases, frequent concurrent Lyme disease, and the possible
predictive value of monitoring acorn production and mouse
populations. Babesiosis should be made a reportable disease
in Pennsylvania to improve management strategies, as has
been advocated by clinicians [19] and the Council of State and
Territorial Epidemiologists [20].
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