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Abstract

AIM: To evaluate whether a higher prevalence of Giardia
/lamblia infection is associated with an increase in irritable
bowel syndrome (IBS) prescriptions at the county level
in Michigan.

METHODS: The Michigan Disease Surveillance System
(MDSS) was used to ascertain both the numbers of
Glardia lamblia infections as well as the total number of
foodborne illnesses per population by county in Michigan
during 2005. This was compared with Blue Cross Blue
Shield (BCBS) of Michigan numbers of drug prescriptions
for IBS per one thousand members per county in 2005.
These data were also analyzed for associations with per
capita income by county and the number of refugees
entering each county in 2005.

RESULTS: There were a total of 786 confirmed cases
of Giardia lamblia reported to MDSS in 2005. During the
same time period, the number of prescriptions for IBS
varied from 0.5 per 1000 members up to 6.0 per 1000
members per month. There was no trend towards higher
numbers of IBS prescriptions in the counties with more
Giardia lamblia infections. Per capita income was not
associated with either IBS prescriptions or Giardiasis.
There was a significant linear association between the
number of refugees entering each county, and the
number of Glardia lamblia cases per 100000 population.

CONCLUSION: In this ecological study, there was no
association found between BCBS prescriptions for IBS
and Glardia lamblia infections in Michigan counties. Our
findings may have been influenced by the disparate
number of refugees admitted per county.
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INTRODUCTION

Giardia lamblia is a multi-flagellate protozoa which can
cause symptoms of abdominal discomfort, bloating,
diarrhea and mucus, but not blood in the stools". The
cyst form is resistant to cold weather and chlorination®,
It is spread by the fecal-oral route, and is most commonly
diagnosed in young children, especially in day-care centers,
where the prevalence has been found to be as high as
35%"". The incidence is also increased in men who
have sex with men, and in immigrants from developing
countries”. The FDA (Food and Drug Administration)
estimates a probable 2% annual Giardiasis attack rate in
the United States (US) population'” although substantially
fewer infections are diagnosed. The Center for Disease
Control (CDC) recorded 18126 infections in 2005 in the
US as a whole®, for an incidence of approximately 0.006%.
This would imply that the vast majority of infections
are asymptomatic, symptomatic but not brought to the
attention of the medical community, or symptomatic and
misdiagnosed.

Irritable bowel syndrome (IBS) is a diagnosis of
exclusion. The Rome criteria specify three months of
abdominal discomfort, unrelated to a physiologic or
biologic cause, which can be associated with bloating,
constipation, diarrhea or mucus'®. These symptoms
overlap with many other gastrointestinal illnesses, such
as inflammatory bowel disease, lactose intolerance,
gastrointestinal cancers and parasitic discases!”, including
Giardiasis, which also can become chronic.

By definition, patients with IBS do not have a
physiologic cause for their illness, but some studies have
shown that a significant number of patients who have been
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given the diagnosis of IBS do indeed have infection with
Giardia lamblid”” . Tikewise, a study of 100 consecutive
patients in an outbreak of Giardiasis in Italy found that
82% of these patients met the Rome criteria for IBS,
including the chronicity of symptoms''”. Other authors
have described a syndrome of post-infectious IBS due to
cither bacterial or parasitic etiologies' "', Recent research
has shown a similar association between the initiation
of celiac disease, and the number of previous rotavirus
infections in children'”. Further evidence of a possible
connection between parasitic disease and IBS is that
treatment with metronidazole, an anti-parasitic medication,
has been shown to decrease symptoms of TBS!'*',

The current study was undertaken to determine
whether there might be a causal relationship between
current ot past Giardia lamblia infection and the prevalence
of IBS. To test this, we assessed whether a higher county
level prevalence of IBS prescriptions is associated with a
higher incidence of Giardia lamblia infections in Michigan
counties.

MATERIALS AND METHODS

Michigan initiated an electronic surveillance system for
communicable diseases in 2004, called the Michigan
Disease Surveillance System (MDSS). Local health
departments, the Michigan Bureau of Laboratories, and
some of the larger private laboratories enter data directly
into the system over the internet. Giardiasis is a reportable
disease in Michigan, and the local health departments use
MDSS to track their cases. This system ensures that MDSS
captures all of the reported cases of Giardia lamblia in
Michigan. The aggregate information is made available to
the CDC, as well as to the local health departments. The
number of cases can be analyzed by time, demographics
and geographic location. The date of onset of illness was
used for inclusion when available, and the date of referral
was used when date of onset was not known. Only the
confirmed, completed cases in 2005 were counted. The
rate per 100000 people was obtained by dividing the
number of cases per county, by population in each county,
obtained from the 2005 United States census estimates.

Blue Cross Blue Shield (BCBS) of Michigan maintains
a record of all prescriptions filled for its members,
which includes the address and county of each member.
Information on the number of members over a particular
time period is also available, broken down by county.
This was used to obtain a rate of prescriptions per
1000 members per month in 2005. Three medications
were included in this study, dicyclomine (Bentyl),
tegaserod (Zelnorm) and alosetron (Lotronex). These
three medications were chosen because their only
approved indication is the treatment of IBS. Prescription
information was used in lieu of IBS diagnoses because
there is no current registry of IBS patients in Michigan.

Per capita income data were obtained from the US
census for 2000. Refugee numbers were provided by the
Office of Refugee Services of the Michigan Department
of Human Services.

A database was constructed containing information
on Giardia lamblia cases by county. This was linked with
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Figure 1 Frequency of Michigan counties by Giardia lamblia incidence in 2005.

information on the population of each county, to obtain a
rate per 100000 people. Next, the IBS prescription rates by
county were added to the database, followed by per capita
income and numbers of refugees admitted. Finally, the rate
of foodborne illness by county was placed in the database,
which was then cleaned and coded.

Descriptive statistics were used to assess frequencies
and distributions of variables. Univariate regression
was performed to assess relationships between IBS
prescriptions and foodborne illness, IBS prescriptions and
per capita income, and between Giardia lamblia and 1IBS
prescriptions, refugees, foodborne illness, and per capita
income. SPSS version 11.5 was used for all data analyses.

RESULTS

The total number of Giardia lamblia cases in Michigan,
which has 83 counties, was 786 in 2005, which was down
from 980 in 2000, but up from 733 in 2004, the year
MDSS was introduced. Ingham County had 121 cases of
Giardiasis in 2005, which gave it the highest incidence
of 0.043%, which is about seven times the national
average. Fourteen counties had no cases reported in 2005.
The mean number of cases per county was 9.6, and the
median was 3. The graph of incidence for each county
by frequency was right-skewed (Figure 1). There were
362 (46%) female cases and 420 (53%) male cases with
4 unknown. One hundred and thirty-eight cases were
children < 4 years, and 89 were children between 5 and
9 years, for a total of 227 (29%) of the cases. There was
another spike between ages 30 and 44 with a total of 184
(23%) cases. The number of cases gradually decreased
after age 44 (Figure 2). The majority (51%) of cases were
among 402 European Americans, with only 57 (7%)
African Americans, 31 (4%) Asian Americans and 3 (<
1%) Native Americans. Race was not specified for 293
(37%) cases. Of the 393 whose ethnicity was known, 37
(9%) were Latino, and 356 (91%) were non-Latino.

The number of BCBS prescriptions for IBS per 1000
members per month in 2005 was much less variable
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Figure 2 Michigan Giardia lamblia cases by age in 2005.
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Figure 3 Frequency of counties by Michigan BCBS prescription incidence for 2005.

between counties. It ranged between 0.5 and 6.0, with a
statewide total average of 3.3 (Figure 3). All six of the
counties with rates above 4.3 were in the BCBS “western”
region, and four of those counties were contiguous. There
was no linear association between IBS prescriptions and
per capita income by county.

There were 868 refugees admitted to Michigan in 2005.
Of those, 342 were from Africa, 187 from the former
Soviet Union, 167 from East Asia, 93 from the Middle
East, 67 from Cuba, and 14 from Bosnia. Ingham County
accepted 349 (40%) refugees. Thirteen other counties
accepted at least one refugee. Sixty-nine counties did not
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Table 1 Giardia /amblia incidence by refugees admitted per
county in 2005

County Giardia lamblia cases Incidence per Refugees
100000 admitted
Calhoun 7 5 12
Genesse 12 8] 45
Ingham 121 43 349
Kent 86 15 236
Macomb 32 4 17
Oakland 72 6 117
Saginaw 15 7 11
Saint Clair 14 9 10
Wayne 77 4 53

receive any refugees that year. Of the nine counties that
took at least 10 refugees, the number of Giardia lamblia
cases ranged from 7 to 121, and the incidence was between
0.003% and 0.043% (Table 1).

Graphing the number of Giardia lamblia infections
versus the number of IBS prescriptions revealed no linear
relationship (Figure 4). The simple linear regression
estimate provided an R-square of 0.001. Similatly, looking
at total foodborne illness versus IBS prescriptions, no
significant linear association was seen.

Per capita income was not significantly linearly
associated with either Giardiasis or IBS prescriptions. The
number of refugees admitted did show an association with
the incidence of Giardia lamblia by county in 2005 (R-square
=0.221, P < 0.001).

DISCUSSION

This study examined the evidence for an association
between the parasite Giardia lamblia and 1BS, but found
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2005 Giardia incidence vs IBS prescriptions
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Figure 4 Michigan Giardia lamblia incidence versus BCBS prescriptions for IBS.

none. This lack of association is contrary to multiple
previous studies linking acute infectious gastroenteritis
with IBS and is therefore notable. There were 786 cases of
Giardiasis reported in Michigan in 2005, which is a rate of
7.8 per 100000 people. In comparison, in 2005, Ohio had
a rate of 7.1, and Wisconsin had 13.0 per 1000007, The
rate of cases among different counties in Michigan varied
from zero up to 43 per 100000 (Figure 5). In the US as a
whole, the incidence in 2005 was 6.1 per 100000 peoplem.
Ingham County had the highest activity in Michigan, and
also the highest number of refugees admitted in 2005,
when it received 349 of the 868 total refuges that entered
the state (Personal communication, Al Horn, Director
of the Office of Refugee Services of the Michigan
Department of Human Services). There was a positive
linear association between the incidence of Giardiasis
by county and the number of refugees admitted in 2005
(P < 0.001). This supports the previously described
increased risk of Giardiasis in immigrants from developing
countries’.

Previous studies have posited a causal link between
Giardia lamblia and 1BS through inflammation of the
mucosal lining of the gutlw’lzl. Giardia lamblia is also known
to cause dissacharide intolerance for up to 6 mo after
infection'. This increases intestinal gas, causing painful
distention of the colon, which could be misdiagnosed as
IBS. These theoretical mechanisms need not be restricted
to Giardia lamblia. Other parasites have been studied in
relation to IBS, including Entamoeba /?z'xz‘oé/z‘z'm“ N Dientamoeba
Jragilis™® | and Blastocystis hominis"”*" | but none of these
are reportable diseases in Michigan. Likewise acute
bacterial gastroenteritis epidemics with Salmonella enteritidis,
Escherichia coli, and Campylobacter jejuni have been shown
to increase subsequent levels of IBS in those populations
exposed[zz’m. It might be expected, however, that Giardiasis
alone, or foodborne illnesses in total, could act as a proxy
for the myriad of parasitic and bacterial illnesses which are
associated with IBS, since conditions which lead to high
prevalence of one foodborne illness are likely to lead to
increases in others as well. This study does not support
such an association between Giardia lamblia, or foodborne
illness in general, and IBS. It is possible that this lack of
association is due to the relationship between high refugee
numbers and the incidence of Giardia lamblia in Michigan.
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Figure 5 Map of Michigan counties by incidence of Giardia lamblia cases per
100000 persons: Michigan Department of Community Health, unpublished data.

The refugee population may not have full access to regular
health care, and so may be unlikely to receive a diagnosis
of IBS, even if they meet the diagnostic criteria. There
may also be a lag time between the onset of IBS and the
use of disease-specific medication, and if this is true, then
the large influx of refugees with Giardiais in 2005 might
not show up as an increase in IBS prescriptions until 2006
or latet.

One limitation of this study is that BCBS prescription
numbers may not accurately define the prevalence of IBS,
nor do they distinguish between recent onset IBS and
chronic disease. Also, although Giardiasis is a reportable
disease, the collection of cases is by passive and not active
surveillance, and the percentage of infections diagnosed
and reported may vary greatly between counties. It
seems reasonable, however, that these under-estimates in
prevalence of IBS and incidence of Giardia might average
out over the state as a whole. Finally, the 2005 Michigan
population data, used to determine incidence, was
necessarily an estimate, since the US census is only done
every ten years. Despite these limitations, this ecological
study is a first step in attempting to go beyond case reports
and small clinical studies to define the true association
between a parasite and IBS.

The lack of a known etiologic factor for IBS, the
similarity of symptoms between IBS and Giardiasis, and
the large number of undiagnosed Giardia lamblia infections
make it tempting to look for a causal link between these
two diseases, but at present, there is not enough evidence
to prove one exists. Prospective studies, in a young, healthy,
population at risk for IBS, with routine examination of
stools for parasites, and collection of IBS symptom data,
would make a tremendous contribution in this area.

COMMENTS

Background

This article concerns the possible link between an acute parasitic illness, Giardia
lamblia, and subsequent development of a chronic disease, irritable bowel
syndrome (IBS). Giardia is a common parasite, transmitted through ingestion of
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the cyst form, which causes symptoms of diarrhea, bloating, mucus and abdominal
discomfort in its victims.

Innovations and breakthroughs

Previous research has suggested associations of Giardia, other parasites, and
some bacteria, with IBS. Mearin et al (Gastroenterology 2005; 129: 98-104) found
a relative risk of IBS at one year after acute infection with Salmonella enteritidis to
be 7.8 times that of the unexposed population. Two or three years after presumed
infection with Escherichia coli 0157:H7 or Campylobacter jejuni gastroenteritis,
Marshall et al (Gastroenterology 2006; 131: 445-450) found a rate of IBS 4.8
higher than expected. An earlier study of newly diagnosed Giardia cases in Italy
by D'Anchino, Orlando and DeFeudis (Journal of Infection 2002; 45:169-172)
noted that 82% of the patients had had at least six months of IBS symptoms
before Giardia was diagnosed, suggesting that IBS predisposes patients to being
symptomatic during Giardia infestation, and not that Giardia causes IBS. Whether
Giardia and other intestinal infections actually cause IBS, or whether patients with
IBS are simply more likely to be symptomatic during episodes of gastrointestinal
infection has important implications for the diagnosis and treatment of IBS.

Applications

This study looked at rates of prevalence of IBS by county in Michigan, and
compared that to incidence of newly diagnosed Giardia cases. No association was
found, which implies that Giardia does not cause a significant number of cases of
IBS.

Peer review

This is an important and interesting topic but were concerned that the ecological
methodology of the study made the conclusions weaker than they would otherwise
be.
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