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Abstract 
   Chronic liver diseases (CLDs) represent an important health issue in developing countries and 
are commonly associated with impaired immunity. This increases the susceptibility to various in-
fectious agents including parasitic infections, which should be properly managed to avoid life 
threatening complications. This study assessed the feasibility of rapid, easy and applicable 
screening test for Giardia and Cryptosporidium within 150 CLDs patients suitable for upper en-
doscopic examination. Stool samples, duodenal aspirates and duodenal biopsies were examined 
for G. lamblia and C. parvum by different diagnostic techniques. The results showed stool mi-
croscopy (13.3% & 7.3%), duodenal aspirate microscopy (5.3% & 4.7%), rapid lateral flow im-
mune-chromatographic assay (RLFIA) applied on duodenal aspirate samples (16.7% & 10%), 
duodenal biopsies histopathological examination (6.7% & 5.3%) and direct fluorescent antigen 
detection in stools (16.7% & 9.3%) for giardiasis and cryptosporidiosis respectively. The high 
sensitivity of lateral flow immune-chromatographic assay in detecting Giardia and Cryptospor-
idium in duodenal fluid samples proved a good screening test for these patients.  
 Key words: Egypt, Chronic liver disease patients, Giardia, Cryptosporidium, Immunofluocen-
ce, duodenal aspirate, rapid immune-chromatography. 

 

Introduction 
  The liver is crucially involved with parasit-
ic infections causing significant morbidity 
and mortality (Peters et al, 2021). Globally, 
more than 800
that blessing, suffering from liver diseases. 
Experiencing such distressing condition for 
a long period of time exposes these patients 
to serious complications, including infection 
with various infections, with about 2 million 
annually (Marcellin and Kutala, 2018).  Al-
so, chronic liver diseases (CLDs) commonly 
accompanied by reduced cell-mediated im-
munity which may intensify the susceptibil-
ity to infection (Yu et al, 2011; Mousa et al, 
2014). The endoscopic modality was a must 
for CLDs complications in expected patients 
not only for diagnosis, but also urgent treat-
ment interventions (Krystallis et al, 2012).  
  Giardia lamblia and Cryptosporidium par-
vum are waterborne pathogens associated 
with diarrhea mainly in developing countries 

(Yakoob et al, 2010). Both are among the 
commonest infectious protozoa infected the 

, contributed significantly to 
complicated diarrheal illness (Savioli et al, 
2006).  Severity and prognosis of giardiasis 
and cryptosporidiosis depend on the host im-
munity comprising innate and adaptive im-
munity (Ryan et al, 2013). These protozoal 
infections in immunocompetent individuals 
were presented with self-limited diarrhea or 
short-term gastroenteritis (Squire and Ryan, 
2017). Manifestations may extend up to 2 
weeks followed by self-recovery without an-
ti-Cryptosporidium/Giardia treatment (Ryan 
et al, 2016). Conversely, immunocompro-
mised individual, without cryptosporidiosis 
treatment, usually endured intractable fatal 
diarrhea (Azcona-Gutie´rrez et al, 2017). 
   Conventional diagnosis of giardiasis and 
cryptosporidiosis often rely on morphologic 
al identification of Giardia cysts and/or tro-
phozoites and Cryptosporidium oocysts in 
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stool samples using microscopy whether di-
rectly or using -
ine, and Acid Fast (Thompson and Ash, 
2019). Fecal microscopic examination was 
the traditional diagnostic method long ago, 
but being time-consuming and needed exp-
erted technician (Mathison et al, 2020).  Alt-
ernative immunodiagnostic tools were deve-
loped to diagnose giardiasis and cryptospori-
diosis as immunofluorescence assays, fecal 
antigen ELISA and Rapid lateral flow imm-
unochromatographic assays (Adeyemo et al, 
2018).  Besides, the duodenal aspirates and 
the intestinal biopsy aided protozoal diagno-
sing (El-Hady and Abd-Elmaged, 2018).   
   Few studies paid attention to the preva-
lence of giardiasis and cryptosporidiosis in-
fection in CLDs patients subjected to upper 
endoscopy. So, this study aimed to determ-
ine the prevalence of these two gastrointest 
inal protozoal parasites affecting such pa-
tients, by using the rapid lateral flow imm-
une-chromatographic assay on duodenal as-
pirates and comparing the outcomes results 
with variable diagnostic tools to find the de-
pendable one.  
 

Patients and Methods 
   This study was done in Endoscopy Unit, 
Faculty of Medicine, Cairo University bet-
ween June 2018 and June 2019. Patients 
were 150 with chronic liver diseases (CLDs) 
eligible for upper endoscopy and thus en-
rolled, after signing informed consents.  
   Clinical sheets were filled out on each pa-
tient. Endoscopy standardization, endoscop-
ic investigations and sample collection were 
done by the gastroenterologist using a con-
ventional forward-viewing endoscope (GIF 
140-Olympus, Hamburg, Germany).   
   For histopathological examination: Intesti-
nal and duodeno-jejunal (About 1 to 2ml 
drained by the endoscopic tube) flexure bi-
opsies were taken and fixed in 10% forma-
lin.  
   Histopathological examination: Biopsied 
materials were processed for histopathologi-
cal studies after staining with hematoxylin 
and eosin and modified Ziehl-Neelsen (ZN) 

 stain (Wahnschaffe et al, 2007).   
   Microscopic examinations: Fresh stool sa-
mples collected from patients were examin-
ed as direct wet-mount smears with or with-
out iodine stain and formalin-ethyl acetate 
(FEA) sedimentation concentration. The du-
odenal fluids wet mounts were immediately 
microscopical examined for Giardia lambl-
ia trophozoites and/or cysts and Cryptospor-
idium parvum oocysts (Garcia et al, 2018).  
   Rapid lateral flow immunochromatograph-
ic assay (RLFIA): 
instructions. RLFIA kit (RIDA®QUICK Cr-
yptosporidium/Giardia Combi (cassettes), 
R-Biopharm, Germany) was used. RLFIA 
technique was based on specific monoclonal 
mouse antibodies against G. duodenalis and 
C. parvum antigens existed in the develop-
mental stages on the duodenal fluid samples.   
  Direct fluorescent antigen assay (DFA): G. 
lamblia cysts and C. parvum oocysts in stool 
samples were examined by fecal direct fluo-
rescent antigen (DFA) detection Kit (IVD 
Research Inc. Carlsbad, CA 92010 USA), 
after the manufacturer instructions.  
   Statistical analysis: Data were analyzed 
using SPSS© Statistics version 24. Numeric-
al as mean and difference between groups 
was compared by using Mann-Whitney test. 
Categorical variables were presented as nu-
mber and percentage. Chi-square test, Fish-

compared nominal data and the chi-squared 
test compared ordinal data. P-value was 
considered significant if p < 0.05.  

Results 
   The CLDs patients were 94 males & 56 
females with age range 17 to 77years with 
mean of 45.76. The highest diagnostic value 
was obtained by RLFIA in duodenal aspirate 
for giardiasis (16.7%) and cryptosporidiosis 
(10%), but lowest ones were by duodenal as-
pirates microscopic examination (5.3%) and 
(4.7%) for giardiasis and cryptosporidiosis 
respectively. Also, six cases were Giardia & 
Cryptosporidium positive by fecal microsc-
opy and other diagnostic tests. Besides, mic-
roscopic examination of stools showed Ent- 
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amoeba histolytica in 13(8.67%) patients, 
Entamoeba coli in 5(33.33%) and Blasto-
cystis hominis in 3(2%). 
  In the present study, direct fluorescent an-
tigen assay (DFA) was used as the gold dia-
gnostic standard. So, RLFIA giardiasis and 
cryptosporidiosis of duodenal aspirate gave 
high sensitivity 96% & 92.86%, and specifi-
city 99.2% & 98.53% respectively. But, du-
odenal aspirate microscopy gave the least 
sensitivity 32% & 50% respectively, but 
100% specificity, with significant differen-

-
wed a significant positive agreement betw-
een duodenal aspirates microscopic examin-
ation, stool microscopic examination, duod-
enal biopsies by histopathological examinat-
ion or by 
0.44, 0.526, 0.87 & 0.952) for giardiasis and 
for cryptosporidiosis (0.645, 0.707, 0.869 & 
0.885). RLFIA showed an excellent agree-
ment for giardiasis and cryptosporidiosis. 

The highest incidence for giardiasis and cry-
ptosporidiosis was in patients of age group 
40-60years, without significance differences 
(P 0.007). 
  Males showed high giardiasis and cryptos-
poridiosis incidence than females, but witho-
ut significant difference (P= 0.546 & 0.571, 
respectively). Diarrhea, abdominal pain, na-
usea, vomiting, weight loss, fatigue and fe-
ver were encountered in giardiasis and cryp-
tosporidiosis positive cases with significant 
difference than negative cases. Abdominal 
pain was the commonest clinical pictures in 
all.  Liver enzymes (AST & ALT) & serum 
albumin  show significant difference 
among negative and positive cases. Endo-
scopic duodenal examination of the CLDs 
patients showed duodenitis in 6/25 (24%) 
giardiasis and in 5/14(35.7%) cryptosporidi-
osis with significant difference (P <0.0001).  
   Details were given in tables (1, 2, 3, 4 & 
5) and figures (1 & 2). 

Table 1: Diagnostic yield of different techniques for giardiasis and cryptosporidiosis. 
Parasite Stool micros-

copy 
DFA 

(Stool samples) 
Microscopy of 

duodenal aspirate 
Histopathology of 
duodenal biopsies 

RLFIA of duodenal 
aspirate 

Giardia duodenalis 20/150 (13.3%) 25/150 (16.7%) 8/150 (5.3%) 10/150 (6.7%) 25/150 (16.7%) 
Cryptosporidium parvum 11/150 (7.3%) 14/150 (9.3%) 7/150 (4.7%) 8/150 (5.3%) 15/150 (10%) 

 

Table 2: Sensitivity, specificity, positive predicative value (PPV), negative (NPV) and Kappa agreement for giardiasis. 
Diagnostic test 
used 

 DFA Kappa Agre- 
ement value 

P-value Sensitivity 
(%) 

Specificity 
(%) 

PPV 
(%) 

NPV 
(%) Negative Positive 

Stool microscopy Negative 12 (96.2%) 5 (3.8%) 0.87 <0.0001 80% 100% 100
% 

96.15
% Positive 0 (0%) 20 (100%) 

microscopy of 
duodenal aspirate 

Negative 125 (88%) 17 (12%) 0.44 <0.0001 32% 100% 100
% 

88.03
% Positive 0 (0%) 8 (100%) 

histopathology of 
duodenal biopsies 

Negative 125 (89.3%) 15 (10.7%) 0.526 <0.0001 40% 100% 100
% 

89.29
% Positive 0 (0%) 10 (100%) 

RLFIA of duode-
nal aspirate 

Negative 124 (99.2%) 1 (0.8%) 0.952 
 

<0.0001 96% 99.2% 96% 99.2% 
Positive 1 (4%) 24 (96%) 

 Table 3: Sensitivity, specificity, positive predicative value (PPV), negative (NPV) & Kappa agreement for cryptosporidiosis. 
Diagnostic Test  DFA Kappa 

 agreement value 
P-value Sensitivity 

(%) 
Specificity 

(%) 
PPV 
(%) 

NPP 
(%) Negative Positive 

Stool microscopy Negative 136 
(97.8%) 

3 
(2.2%) 

0.869 <0.0001 78.57% 100% 100% 97.84% 

Positive 0 
(0%) 

11 
(100%) 

microscopy of 
duodenal aspirate 

Negative 136 
(95.1%) 

7 
(4.9%) 

0.645 <0.0001 50% 100% 100% 95.1% 

Positive 0 
(0%) 

7 
(100%) 

histopathology of 
duodenal biopsies 

Negative 136 
(95.8%) 

6 
(4.2%) 

0.707 <0.0001 57.14% 100% 100% 95.77% 

Positive 0 
(0%) 

8 
(100%) 

ICT of duodenal 
aspirate 

Negative 134 
(99.3%) 

1 
(0.7%) 

0.885 <0.0001 92.86% 98.53% 86.67
% 

99.26% 

Positive 2 
(13.3%) 

13 
(86.7%) 
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Table 4: Age distribution of patients (n=150) 
Age groups Giardiasis Cryptosporidiosis 

Negative  Positive Negative  Positive 
< 40 years 9 (7.2%) 7 (28%) 16 (11.8%) 0(0%) 
40-60 years 75 (60%) 13(52%) 79 (58.1%) 9 (64.3%) 
> 60 years 41 (32.8%) 5 (20%) 41 (30.1%) 5 (35.7%) 

 

Table 5: Endoscopic findings following duodenal examination of cases (n=150) 
 Giardiasis Cryptosporidiosis 

Negative Positive Negative Positive 
Duodenitis 109 (87.2%) 6 (24%) 110 (80.9%) 5 (35.7%) 

Multiple red spots 6 (4.8%) 2 (8%) 8 (5.9%) 0 (0%) 
Normal mucosa 10 (8%) 17 (68%) 18 (13.2%) 9 (64.3%) 

 

Discussion 
  Chronic liver disease is prolonged pathol-
ogical condition characterized by ongoing 
destruction of liver parenchyma with gradu-
ally replaced by fibrous tissue (Kurokawa 
and Ohkohchi, 2018). In Egypt, endemic zo-
onotic giardiasis was reported (Helmy et al, 
2009), genotyping was done (El Shazly et al, 
2004), and usefulness and reliability of sim-
ple species-specific primers was a must to 
genotype Giardia spp. and mixed infect-ions 
detection (Abd El-Latif et al, 2020). Also, 
zoonotic crypotosporidiosis was repo-rted in 
man (Youssef et al, 2008), immunocompe-
tent patients (Massoud et al, 2008) as well as 
farm animals (Mahfouz et al, 2014).  
   In the present study, several techniques 
were used to detect G. lamblia and C. par-
vum. They included microscopic examinat-
ion for stool samples and duodenal aspirates, 
direct fluorescent antigen technique for stool 
samples (DFA), rapid lateral flow immune-
chromatographic assay (RLFIA) for duode-
nal aspirates and histopathological examina-
tion of duodenal biopsies. Weitzel et al. 
(2006) attributed the difficulty in comparing 
various diagnostic techniques without a fac-
tual reference standard. Microscopic exami-
nation of stool samples was the reference 
one for diagnosis of intestinal protozoal inf-
ections, but technique was time-consuming 
and require operators who were experienced 
and well trained (Autier et al, 2018). 
   In the present study, DFA achieved 100% 
sensitivity and specificity in validation hum-
an studies as reference standard for assessi-
ng other diagnostic techniques (Kehl et al, 
1995; Garcia and Shimizu, 1997; Johnston et 

al, 2003, El-Nahas et al, 2013, Elsafi et al, 
2014; Roellig et al, 2017).   
In the present study, DFA was used as the 
gold standard test, 25/150 chronic liver dise-
ase were giardiasis positive (16.7%), & 14 
cryptosporidiosis positive (9.3%). Roberts-
Thomson et al. (1982) in Austria found gia-
rdiasis in liver biopsy of a patient with portal 
tracts granulomas and cholangitis with chro-
nic diarrhea, weight loss, fever, hypoalbumi-
nemia, and anemia. Aronson et al. (2001) in 
USA reported biliary giardiasis in an HIV 
patient. But, relatively higher cryptosporidi-
osis was among CLDs patients. Shrestha et 
al. (1993) found cryptosporidiosis in 20%. 
Yu et al. (2011) detected Cryptosporidium 
oocysts in 6% patients suffered from acute 
on chronic of liver failure and 0.8% of 
chronic HBV patients. Mousa et al. (2014) 
reported higher Cryptosporidium infection, 
(32%, 22% & 36%) among patients suffered 
from hepatocellular carcinoma, liver cirrho-
sis without ascites and liver cirrhosis with 
ascites respectively.  
   In Egypt, cryptosporidiosis was detected in 
9.5 % & 2.5% of acute and chronic HBV 
patients respectively (Ramadan et al, 2015). 
Also, Shahat et al. (2020) reported cryptosp- 
oridiosis by molecular techniques in 3.3% 
patients with liver cirrhosis and hepatocellu-
lar carcinoma whom were microscopically 
negative. Variation of cryptosporidiosis pre-
valence in different studies was attributed to 
the  immune status (Yu et al, 2011).    
   Generally, liver disease as hepatitis don t 
increase susceptibility to infections without 
being associated with progressive liver cir-
rhosis, which causes impairment of cellular 
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immune response rendering patients more 
susceptible to opportunistic parasite as cryp-
tosporidiosis (Shahat et al, 2020). 
  In the present study, stool microscopy det-
ected 20/25 proved giardiasis by DFA with 
80% sensitivity, 100% specificity, 100% po-
sitive predictive value (PPV) & 96.15% ne-

 et 
al. (2006) found that microscopic examina-
tion gave 85.7% sensitivity, 77.8% specifici-
ty, 81.1% PPV & 22.2% NPV when compa-
red to DFA. Lower microscopic examination 
for giardiasis sensitivity was 66.7% (Hanson 
and Cartwright, 2001), 88% (Branda et al, 
2006), and 82.2% (Baig et al, 2010).  El-Na-
has et al. (2013) used immunofluorescence 
as gold standard method, reported 76.9% 
sensitivity & 100% specificity. Jahan et al. 
(2014) for Giardia cysts reported a sensitivi-
ty of 46% for a single stool examination, 
which agreed with Rasmussen et al. (2016).  
   In the present study, stool microscopy for 
Cryptosporidium oocysts by ZN stained ide-
ntified 3/14 confirmed DFA cases with 
78.5% sensitivity, 100% specificity, 100% 
PPV & 97.84% NPV.  Khurana et al. (2012) 
found 79.06% sensitivity & 100% specifici-
ty with MZN stained smears. Elsafi et al. 
(2014) reported 66.67% and 88.24% sensi-
tivity and specificity respectively by acid fa-
st stained smears compared to DFA. Blan-
shard et al. (1992) found that a single stool 
examination diagnosed only 30% of Crypt-
osporidium infection. Thus, DFA showed 
higher sensitivity than the traditional staini-
ng procedures in diagnosing cryptosporidio-
sis with or without concentrated fecal samp-
les. The variable accuracies of acid-fast stain 
were attributed to variations in number of 
oocysts excreted in feces or stool specimens.  
The false negative of acid-fast technique da-
ta were in specimens with low parasite num-
bers (Elsafi et al, 2014). Also, false positives 
data were due to poor stain up taken by ooc-
ysts, caused the difficult of distinguishing 
Cryptosporidium oocysts from other spheri-
cal non-cryptosporidial acid-fast organisms 
(Khurana et al, 2012).  

   In the present study, microscopy of duo-
denal aspirate detected 8 giardiasis (32% se- 
nsitivity & 100% specificity), and 7 crypto-
sporidiosis (50% sensitivity & 100% specifi-
city). Many studies showed that microscopic 
examination of duodenal aspirate gave lower 
sensitivity than stool microscopy for diagno-
sing giardiasis and cryptosporidiosis. Suzuki 
et al. (1994) detected Giardia trophozoites 
in 9 samples of duodenal aspirate and Giar-
dia cysts in 20 stool samples. Wahnschaffe 
et al. (2007) diagnosed giardiasis by micros-
copy in 3 duodenal aspirates out 16 DFA- 
giardiasis confirmed cases with lower sensi-
tivity (19%). They concluded that duodenal 
aspirate examination was inferior to stool 
microscopy in giardiasis & cryptosporidios-
is diagnosis. But, Mahdi and Taha (2002) 
found that duodenal fluid microscopic exa-
mination for giardiasis and cryptosporidiosis 
was superior to stool examination, as Giard 
ia trophozoites were detected in duodenal 
aspirates of 15 patients, compared to 5 giar-
diasis positive for by stool examination. Al-
so, they identified 4 cryptosporidiosis in du-
odenal aspirates compared to 2 cases by st-
ool examination. 
   In the present study, histopathological ex-
amination of duodenal biopsies showed sen-
sitivities of 40% & 57.14% in diagnosis of 
giardiasis and cryptosporidiosis respectively, 
with 100% specificity for both parasites. The 
histological examination sensitivities of du-
odenal biopsies for diagnosis of giardiasis 
were 22.2% (Grazioli et al, 2006), and 44% 
(Wahnschaffe et al, 2007) respectively. San-
tos et al. (2011) found that histological exa-
mination of duodenal biopsies was less eff-
ective than stool examination in diagnosing 
giardiasis and cryptosporidiosis. 
   In the present study, rapid lateral flow im-
mune-chromatographic assay (RLFIA) gave 
a sensitivity of 96%, specificity of 99.2% in 
diagnosing giardiasis and a sensitivity of 
92.86%, specificity of 98.53% in diagnosing 
cryptosporidiosis. However, this may be the 
first application of RLFIA cartridges on du-
odenal aspirate samples. In the present stu-
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dy, RLFIA proved to be rapid < 30 minute, 
easy done and interpreted. This agreed with 
Bitilinyu-Bangoh et al. (2019) who reported 
that rapid diagnostic tests for C. parvum and 
/or G. duodenalis infections in stool samples 
were rapid, without technical expertise and 
applicable in resource limited setting.  
    In the present study, duodenal biopsy tec-
hnique was invasive, expensive, time cons-
uming, with low sensitivity and needed ex-
pertise pathologist. This agreed with Grazio-
li et al. (2006), Wahnschaffe et al. (2007) 
and Santos et al. (2011). The microscopic 
stool examination has low cost and accessi-
ble in poor settings as compared to immuno-
logical and molecular ones (Elsafi et al, 
2014), but time consuming, greatly affected 
by intermittent of parasites and required ex-
pertise technician (Cunha et al, 2019).  The 
DFA, using monoclonal antibodies needed 
experience for interpretation, moderate in-
tense labor and good turnaround speed and 
simple (Kehl et al, 1995; Garcia and Shimi-
zu, 1997; Johnston et al, 2003), with high 
sensitivity and specificity (McHardy et al, 
2014), but,  higher costive for application on 
large scale (Cunha et al, 2019).  

Conclusion 
   The rapid lateral flow immune-chromato-
graphic assay of duodenal aspirated samples 
is simple, easily used, short time, high sensi-
tivity, and recommended for screening duo-
denal aspirates in endoscopy patients.  
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Explanation of figures 
Fig.1: Small intestinal mucosa showed pear-shaped or crescent-like Giardia (black arrows) in lumen with dense inflammatory cellular infil-
trate in lamina propria (H &E stain, x400), and x100 within rounded circle (left side). 
Fig.2: (Left): Giardia cyst and Cryptosporidium oocysts by DFA in stool sample (x1000). (Right): Histopathological examination of duode-
nal biopsies stained with modified ZN for cryptosporidiosis (blue arrow points to acid fast oocysts). 
 

    

 


