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ABSTRACT

In Sub-Sahara Africa and developing countries, whae prevalence of parasitic infection is veryhhiggdominant
Th2 immune response has been reported and suggesiadrease susceptibility to mycobacterium tubésis
infection. Such an imbalance in an increase is Télls favor IgE production. Peripheral eosinojils widely
recognized as a useful indicator of parasitic dsesmmainly of helminthes. the aimtioé study was to determine
plasma IgE level and blood eosinophil count in smaasitive tuberculosis patients with and withowdrhinthic
infection. A crossectonal study was conducted. Ruradred and twelve smear positive tuberculosisepdi were
included. Plasma IgE level, and eosinophils couas \&nalyzed and the stool sample was processedtéstinal
parasites. The mean concentration of plasma ta#l (828 U/mL) study subjects with helmenthic indectvere
significantly higher than those without helmentimfection (668 U/ml) P= 0.045. The peripheral eaghil count
in smear positive TB patients with intestinal helthé infection (352/mfi) was significantly higher than those
without helmenthic infection (112/MymP= 0.033. Ascaris lumbricoids, Hookworm, Strongksidstercoralis,
Trichuris trichiura, and S. mansoni were more piewd The prevalence of worm infection in HIV-négatTB
patients 31.0%; 18/58) was similar to that of HIgsjiive patients (25.9%, 14 /54; P=0.39). Intestiparasitic
coinfection in tuberculosis patients up-regulates Th2 immune response and supports the hypottesjghere is
an increase in the concentration of plasma IgE padpheral eosinophils.
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INTRODUCTION

Tuberculosis (TB) is the classic human mycobadtélisease acquired through inhalation of aerosdlinéectious
particles. The disease has high prevalence in deantike south East Asia and Sub-Saharan Africh [1
Mycobacterium tuberculosis can elicited the immugystem for the production of both cellular and hrahe
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responses. Immunoglobulin E is one of the fivessts of immunoglobulin that serve as a receptorlifergens,
mast c ells, parasitic antigens. It is importamtgdmtection against parasitic diseases [2]. ltikeerculosis, parasite
diseases are more common in developing and ressgeree countries of the world mainly of the SubzBan
Africa [3].

Peripheral eosinophilia is widely recognized assaful indicator of parasitic diseases mainly ofnhiathes.
Eosinophils are heavily granulated cells with alséd nucleus that stain with the acid dye eosintaed basic
proteins are toxic to parasitic infection [4]. Has been well established that cytokines releaseitigl specific
immune response are characteristic of CD4elper (TH) cells whose polarized form are Tarid Th2 [5]. The
Thl response is a local response which usually recearly in an infection and amplifies local inflaratory
reactions by activating macrophages, natural kitlelts and CD8 Cytotoxic T-cells. Thus, it is important in the
control of mycobacterial and other intracellulafections [2, 5]. Whereas Jhesponse results latter and acts
systemically to activate B-cells and it is impottam the control of helmenthic infections [2, 5h Bub-Sahara
Africa and developing countries, where the prevedeaf parasitic infection is very high a dominaf2Timmune
response has been reported and suggested to maasseptibility to mycobacterium tuberculosis dtifen [6].
Such an imbalance in an increase is Th2 cells fay®Brproduction [7]. Thand Th cells have been reported to
negatively cross regulate each other in vivo anekiperimental animals [8].

There have been few or no reports on immunologitaraction between tuberculosis and intestinahgites in
Ethiopia, where the prevalence of these infectisngery high [1, 3, 6]. Therefore, the aim of tlsgidy is to
investigate whether co-infection by mycobacteriumd &ntestinal parasites alter plasma IgE level Bondinophil
count of these specific groups of subjects.

MATERIALS AND METHODS

Study design, area and period

This cross sectional study was conducted at theeusity of Gondar Teaching Hospital, Northwest Bfiié. It is a
tertiary level teaching and referral hospital remmgservices for inhabitants of the Amhara regi@tate. The study
was conducted from September 2010 to March 2012.

Study subjects

The study subjects were all smear positive TB peigvho self reported for anti TB treatment atEi@TS clinic in
Gondar university hospital. Diagnosis of pulmontardyerculosis was made based on the clinical prasens of the
patient, positive sputum smear and radiographiongaion consistent with TB.

Sample size determination and sampling
Time delimited convenient sampling technique wasdusAll the 112 consecutive smear positive tubesisl
patients who self reported for health service vileckided in the study.

Sample collection and processing

Socio-demographic and clinical data were colleatsithg questionnaire. Blood samples were colleb&fdre the
patients started antituberculosis chemotherapy Kvide About 10 ml venous blood was collected inor#ainer
tubes containing EDTA and divided into 2 aliquot®ne of the aliquots was poured in test tubes aedl dor
eosinophil count. The second aliquot was centrifiuipeseparate the plasma as per the standard pirecéthen, the
plasma was stored at “20until the assay for HIV and total plasma IgE weoae.

Eosinophil count

Total white blood cell count was done for each gtsabjects using automethod hematology analyzesni®y-kx-
21 model) with the anti-coagulated blood as per rtt@nufacturer’s protocol. The percentage of eogittopas
obtained by analyzing the thin blood film stainedhviVright stain microscopically. Then, by using ttotal WBC
count and the percentage, the absolute count ofagsls per millimeter cube of blood was calcuthte

Serum IgE determination

The plasma IgE level was quantified by total IgEIEA kit (IBL Immunobiological Laboratories, Hambuyrg
Germany) following the manufacturer’s instructiomen micro liters (10ul) of plasma was poured ipldiates into

wells of micro titration plates percolated with neafonal mouse antihuman IgE antibody together wétoxidase-
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conjugated antihuman IgE. After incubation forrBhutes at room temperature the plates was rinsgddiuted
wash buffer to remove unbound material. Then, astsate solution (tetra methyl Benzedrine) was pduxed
incubated for 15 minutes to induce developmentabrc The reaction was terminated by the additiérstop
solution and the resulting color intensity was nueed in a spectrophotometer at 450 nm againstubstiste blank.
The IgE concentration of the sample was read frasteadard curve. Mean values of two separate rigtations
from each sample was used as serum IgE level aftecplar study subject.

HIV testing and stool examination

The HIV status of TB patients was determined inrthine provider initiated HIV counseling and tegt(PIHCT)
program using rapid HIV kits, Determine (DeternfirtélV-1/2 Ag/Ab Combo, US) Capillus (Trinity BiotechJS)
and Unigold (Trinity Biotech, US).Following collection stool sample was examined tlog intestinal parasites
using direct saline preparation and Kato Kat thireithods for three consecutive days.

Data analysis

The data was analyzed using SPSS version 16 sfaltisackage. The results of the study were ewrpthin words
and tables. Proportions for categorical variableseacompared using chi-square test. In all cased, less than
0.05 was taken as statistically significant.

Ethical consideration

The study was reviewed and approved by ethicabvexdiommittee of the University of GondaEthical clearance
was obtained from the Research and publicatiorc®ffRPO). Informed consent was obtained from eabfest
during data collection.

RESULTS

One hundred twelve Tuberculosis patients were deuto take part in the study. More than half, 7%&). of the
patients were females. The mean age of the paatitspwas 29.27 years. Ninety one (81.3%) of theepiat was
younger than 40 years. Fifty-four (48.2%) of the g&ients were seropositive for Human ImmunodeficyeVirus.
Intestinal helminthic parasite was detected in 88%0) of the smear positive TB patients. Thirteeh.§%) of the
patients had HIV and intestinal parasite co-infac{Table 1).

Table 1. Socio-demographic and clinical data of sear positive TB patients by worm status in the stug from 2009-2011

Parameters Worm status chi-square
Positive(n=32)  Negative(n=80)

p-value

Demographic da

Age rande < 40 years 27(84.4) 64(80) 0.287 0.592
ge rang >40years 5(15.6) 16(20)
Sex Male 15(46.9 38(48 0.00¢ 0.95:
Female 17(53.1) 42(52)
Clinical characteristics
Positive 13(59.4) 19(59.4) 1.03 0.31
HIV status Negative 18(40.6) 39(30.6)
N < 300/mni 12(37.5) 64(80) 18.93 0.000
Eosinophil count 555,13 20(52.5) 16(20)
E level < 100IU/mL 3(11.5) 30(46.1) 9.63 0.002
9 >1001U/mL 23(88.5) 35(53.8)

Absolute eosinophil and total plasma IgE level watermined for 100% and 79% of the TB patientgeetvely.
The mean concentration of plasma total IgE (828 lJ/of smear positive TB patients with helmenthiéeition
were significantly higher than those without helthén infection (668 U/ml) P= 0.045 .The peripheealsinophil
count in smear positive TB patients with intestihalmenthic infection (352/mihwas significantly higher than
those without helmenthic infection (112/MnP= 0.033. Peripheral eosinophilia (>300/Hmnd elevated level of
total IgE (>100U/mL) had statistically significaassociation with intestinal helmenthic infectionpatients with
smear positive tuberculosis X 18.93 p=0.000; % 9.63, p=0.002), respectively.

According to our statistical analysis and the calied p-values total IgE level (p=0.54) and peripheosinophilia
(p = 0.34) of the smear positive tuberculosis pesielon’t have statistically significant associatiwith their HIV
status.
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Table 2. Plasma IgE concentration and eosinophil cmt of smear positive tuberculosis patients by theiworm status

Parameter Worm positive patients Worm negative patients
~ Eosinophil count IgE concentration Eosinophil count IgE Concentration
Mean 352 828 112 668
Mediar 33C 384 147 113

Of the total 112 smear positive tuberculosis p#sied2(28.6%) of them tested positive for Intedtidalminthes.
The parasites, which were prevalent in this specgopulation, includeAscaris lumbricoids Hookworm,
Strongloides stercoralis, Trichuris trichiura, S.ansoni.The prevalence of worm infection in HIV-negative TB
patients 31.0%; 18/58) was similar to that of HIdsjive patients (25.9%, 14 /54; P=0.39) (Table 3).

Table 3. Prevalence of intestinal helminthes in srae positive TB patients by HIV status

HIV status of TB Patients

Parasite HIV positive N=54__HIV negative N=58 1 (9270 C1)
Ascaris lumbricoid 5(9.3 5(8.6, 0.62 (0.1-2.74
Hook worm 2(3.7) 6(10.3) 0.33(0.07-1.69)
Strongiloids stercoralis 3(5.6) 0(0) 0.94 (0.88-1.01)
Schistosoma manst 0(0) 4(6.9 1.075 (1.0-1.15
Tricuris tricuria 4(7.4) 3(5.2) 1.47 (0.313-6.88)

DISCUSSION

Tuberculosis, intestinal parasites and their caitida rate is highly prevalent in countries likebSBaharan Africa
and south East Asia [1]. Because of the chroniareadf tuberculosis, it is difficult to determinénether helminth
infection preceded the development of active TBnot. It is possible that having active TB will piggbose to
helminth infections. However, the immune modulatioduced by helminth infection may affect immunity TB.
The presence of intestinal worms may shift the imenbackground towards a Th2 profile [9], which nfeayour the
establishment of mycobacterial infection and theetlgpment of active disease. Consistent with tijslanation,
other reports have shown that development of adi®ds associated with enhanced Th2 type immunporeses
[10]. This would argue against the explanatiort tteving active TB favoured infection with intestirhelminths.

In the present study plasma IgE levels in smeaitipesuberculosis patients have been shown tosseaated with
eosinophilia (p=0.035) and intestinal parasitoge®(002). The elevated IgE profile in smear pesiTB patients
with intestinal helminths coinfection might be dte the fact that, intestinal parasitic infectionse gotent

stimulators of IL-4 dependent synthesis of bothapi#e specific IgE, which is important in the hastmune

response to parasites, and polyclonal IgE [11]a$tsr specific IgE attaches to high affinity Fcegimors on mast
cells, and neighbouring specific immunoglobulin ssdink and trigger mast cell degranulation. Thi®gess

mediates an antiparasite response via the relelapeoimflammatory cytokines [12]. This mechanismshaeen

suggested as the major cause of the elevated demats of IgE in tropical populations where the yadence of
parasites is very high [13].

In our study, only 32 positive cases of helmenthfections were detected by the examination ofeast three-
consquetive stool sample. The finding A$caris lumbricoids Hookworm, Strongloides stercoralis, Trichuris
trichiura, and S. mansonis in agreement with most of the previous studiieq. In the current study we showed
that prevalence of worm infection in HIV-negative TB eaits (31.0%; 18/58) was similar to that of theivH
positive counter parts (25.9%, 14 /54; P=0.39). ittig Regression analysis to assess the associhgbmeen
individual helminth species and HIV status found gignificant association between HIV status and ahyhe
helminth species observed. These findings are aimilith a study done in Gondar to ascertain thecefbf
intestinal parasites for the development of adtiNeerculosis [10].

CONCLUSION

The present study confirms that intestinal pamgitinfection in tuberculosis patients up-regulat&h2 immune
response and supports the hypothesis that, theae iscrease in the concentration of plasma IgE erépheral
eosinophils. Further longitudinal studies, follogithe patients until completion of anti-TB chemaotpy is
recommended to fully understand the role of ther@pthe concentration of plasma IgE and eosinophils
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