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During January 2008-October 2013, a total of 12 cases
of giardiasis at the Chaim Sheba and Shaare Zedek Medi-
cal Centers, Israel, did not respond to nitroimidazole; 83.3%
were associated with travel and 33% with immunoglobulin
deficiency. Among 110 published cases, the most effec-
tive treatment was quinacrine (efficacy 90%—-100%), but its
availability is limited.

Giardia lamblia are protozoan parasites distributed
globally and mostly transmitted by close contact and
consumption of contaminated water or food. Giardiasis oc-
curs in industrialized nations (/); occasional waterborne
outbreaks have been reported in North America and Eu-
rope (2,3). However, the prevalence of giardiasis is greater
in developing countries, >50% among children from many
locales (4). Among travelers, especially those traveling to
developing countries, G. lamblia infection is also common;
according to the GeoSentinel registry, it is the most fre-
quently diagnosed gastrointestinal pathogen (5).

The utility of offering antigiardia medications to pa-
tients in areas of giardiasis hyperendemicity has been
called into question unless symptoms are severe. Converse-
ly, treatment administered to patients in areas of low giar-
diasis endemicity (such as ill returning travelers) usually
leads to cure (6). Since the introduction of metronidazole
in 1959, nitroimidazoles have been the main treatment for
giardiasis. However, a recent meta-analysis of clinical tri-
als has shown that nitroimidazole treatment fails for 10%—
20% of giardiasis patients (7); optimal treatment in such
cases is not defined, and some agents (e.g., quinacrine) are
often unavailable.

The Study

During January 2008—October 2013, a total of 12
cases of nitroimidazole treatment failure (parasitologi-
cally confirmed by either microscopy or antigen testing
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of fecal samples after nitroimidazole therapy) were seen
at the Center for Geographic Medicine and Tropical Dis-
eases at Chaim Sheba Medical Center, Tel Hashomer, and
the Tropical Disease Clinic at the Shaare Zedek Medical
Center, Jerusalem, Israel. All patients were symptomatic.
Median patient age was 25.0 years (interquartile range
23.7-35.0, mean + SD 30.4 + 11.7 years), and 75% of pa-
tients were male (Table 1). Of the 12 cases, 10 (83.3%)
occurred after travel to developing countries; 8 patients
had traveled to Asia (India and/or Thailand) and 2 to Latin
America. Of 11 patients evaluated for immune deficiency, 4
(36.4%) had low immunoglobulin levels; of these, 1 patient
had pan-hypogammaglobulinemia and 3 had IgA deficiency.
The median number of failed courses of nitroimid-
azole was 2.5 (interquartile range 1-3, mean+ SD 2.7 + 2.5
courses). All 12 patients received albendazole as a second
line of treatment. Of 10 patients for whom complete para-
sitologic data were available, 4 (40%) experienced cure.
Of 6 patients for whom albendazole failed, 4 received ni-
tazoxanide. Of these, nitazoxanide led to cure for 1 (25%);
subsequent treatment with quinacrine led to cure for 2, and
treatment with paromomycin led to cure for the other.

Conclusions

Despite the high prevalence and global reach of giar-
diasis, reports of the treatment approach for cases that
fail to respond to nitroimidazole are scarce. A review of
the literature identified only 12 reports describing treat-
ment outcomes for giardiasis patients after nitroimidazole
treatment failure: 7 case series and 5 isolated case reports
(online Technical Appendix, http://wwwnc.cdc.gov/EID/
article/20/10/14-0073-Techappl.pdf). Together with the
series reported here, 110 cases have been described (Ta-
ble 2). Before 1994, only 2 (2%) cases had been reported;
during 1994-2003 a total of 29 (26%) cases, and during
2004-2013 a total of 79 (72%) cases.

For the group of 110 patients, regimens combining
(the already failed) nitroimidazoles with other agents led
to a cure rate of 86.1% (Table 2). The most prominent
effect of nitroimidazole combination was found for al-
bendazole; monotherapy resulted in a cure rate of only
18.7%, whereas combination with nitroimidazole led to
a cure rate of 80.8% (Fisher exact test p<0.001). Con-
sistently, the best results were achieved with quinacrine;
90.5% and 100% of patients were cured with monothera-
py and in combination with nitroimidazole, respectively.
Only 2 (40%) of 5 and 5 (29.4%) of 17 patients who expe-
rienced nitroimidazole treatment failure were cured after
treatment with nitazoxanide and paromomycin monother-
apy, respectively.

Thus, most antiprotozoal agents seem to perform
poorly after nitroimidazole has failed. Clearance of giar-
dia after nitroimidazole treatment failure was achieved
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Table 1. Management of giardiasis nonresponsive to nitroimidazole treatment, Israel, January 2008—October 2013*

No. failed
Patient age, nitroimidazole
y/sex Travel history courses Immunologic assessment Alb Nitaz Quin Paromo
24/M Israel 9 Pan-hypogammaglobulinemia Failedt Failed NA NA
35/M Latin America 3 IgA deficiency Failed Failed Cured NA
61/M Israel 1 IgA deficiency Cured NA NA NA
23/M Latin America 1 IgA deficiency Curedt NA NA NA
25/M Thailand 3 Normal Failed Failed Cured NA
45/M India 3 Normal Failed Cured NA NA
31/F India 2 Normal Failed NA NA Curedt
26/M India 1 Normal Failed NA NA Cured
23/IM India 1 Normal Cured NA NA NA
24/M Thailand 1 Normal Cured NA NA NA
25/F India 2 Normal Curedt NA NA NA
23/F India, Thailand 1 ND Curedt NA NA NA

*Alb, albendazole; NA, not administered; ND, not done; nitaz, nitazoxanide; paromo, paromomycin; quin, quinacrine.

tCombination albendazole—tinidazole treatment.

fPatient was clinically asymptomatic but did not provide a posttreatment fecal sample.

for <20% of patients who received albendazole and <30%
of patients who received paromomycin, despite reported
cure rates of 80% (7) and 90% (8), respectively, for these
drugs when used as primary regimens. Clinical trials
have reported that the giardia clearance rate after primary
monotherapy with nitazoxanide also approached 80% (9).
Its role in cure after nitroimidazole treatment failure has
not been established, but in the few cases found in our
search, the giardiasis cure rate after nitazoxanide treat-
ment was only 40% (Table 2). Thus, nitroimidazole treat-
ment failure might actually be an indicator for multidrug-
resistant G. lamblia strains.

Whether nitroimidazole treatment failure reflects
pathogen resistance or defective host defenses is not
clear. In our case series and others, immunoglobulin defi-
ciency was common in cases of nitroimidazole treatment

failure. It has been shown in select cases that nitroimid-
azole therapy in immunoglobulin-deficient patients fails
to clear nitroimidazole-sensitive giardia, leading to in
vivo emergence of resistant strains (/0). The role of a
host factor might also be evidenced by cases in which
giardia are refractory to nitroimidazole in 1 patient but
easily eliminated from the patient’s family members, as
occurred for a patient in our series. This 35-year-old male
patient was IgA deficient, and his wife and toddler son
were asymptomatic carriers of giardia, according to fecal
testing; giardiasis was parasitologically cured by metro-
nidazole for the family members but not for the patient,
for whom repeated courses of the same treatment and
other regimens failed. Similar reports from other case
series include a family of 4 who were infected simultane-
ously with G. lamblia while traveling in India; although

Table 2. Reports on management of giardiasis nonresponsive to nitroimidazole treatment worldwide, 1962—2013*

No. patients who

No. cured/no. treated (% cured), by treatment type

Country and No. visited developing Alb + Quin + Paromo +
publication year cases countries Alb Paromo Nitaz nitroimid Quin nitroimid __ nitroimid
Israel, 2014 (this 12 10 3/9(33.3) 1/1(100) 1/4 (25.0) 1/2(50.0) 2/2(100) - -
study)
Spain, 2014 3 3 - - - - 3/3 - -
(100.0)
Spain, 2013 14 14 0/2 0/4 - - 14/14 - -
(100)
Spain, 2010 10 8 0/2 0/3 - 1/1 (100) - 4/4 (100) 2/2 (100)
Norway, 2008 38 0 - 3/6 (50.0) - 30/38 - 3/3 (100) -
(78.9)
United States, 2001 5 0 0/2 1/3 - - - 5/5 (100) -
(33.3)t
France, 2000 3 0 1/3 (33.3) - - - - - -
Italy, 1995 20 0 2/10 - - 9/10 (90.0) - - -
(20.0)
Single case reports, 5 1 0/4 - 1/1 (100) 1/2 (50.0) 0/2 2/2 (100) -
1962-2008%
Total 110 36 6/32 5/17 2/5 (40.0) 42/53 19/21 14/14 2/2 (100)
(18.7) (29.4) (79.2)§ (90.5) (100)

*Complete reference information available in the online Technical Appendix (http://wwwnc.cdc.gov/ElD/article/20/10/14-0073-Techapp1.pdf). Alb,
albendazole; nitaz, nitazoxanide; nitroimid, nitroimidazole; paromo, paromomycin; quin, quinacrine; —, drug not used.

tUsed in combination with bacitracin.

1Single case reports from France, Switzerland, Canada, Saudi Arabia, and Thailand.

§p<0.001 by Fisher exact test for comparison with alb monotherapy.
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PCR indicated that the strains from all 4 patients were
genetically identical, responses to treatment with tinida-
zole varied (11).

Given the poor performance of other monotherapies,
the 90.5%—100% rate of response to quinacrine is remark-
able. Shortly after the introduction of metronidazole, ran-
domized trials showed it to be as efficacious as quinacrine
(12), and metronidazole replaced quinacrine entirely as a
giardiasis treatment. After 3 decades, the situation seems
to be changing; nitroimidazole treatment failure is in-
creasing, and quinacrine seems to be the best treatment
for giardiasis.

It is unfortunate that quinacrine is no longer available
through pharmaceutical companies; in some countries, it
can be obtained only through compounding pharmacies or
not at all. In Israel, for example, quinacrine is practically
unavailable; for 1 patient in our series, quinacrine was ob-
tained with the kind assistance of colleagues practicing in a
developing country. This case illustrates how pharmaceuti-
cal industry neglect of tropical parasitic infections carries a
health price tag, even in industrialized countries.

Several sources of bias may pertain to retrospective
case series, the only extant source of data on nitroimid-
azole treatment failure for giardiasis. Case series are
sometimes the result of point-source (often waterborne)
outbreaks and therefore might be biased by the presence
of 1 or a few pathogen strains (3). Even in reports in which
cohorts are more geographically diverse, numbers of pa-
tients are generally small and statistical comparison of
treatment outcomes is not possible. Moreover, the choice
of antiprotozoal agents is influenced by factors other than
effectiveness, such as drug availability and cost, which
differ from country to country. However, combining all
reported cases as we have done eliminates geographic
bias, increases numbers, and makes it possible to offer a
more reliable view of the treatment of giardiasis not re-
sponsive to nitroimidazole.

Among giardiasis patients, nitroimidazole treatment
failure is often associated with failure of antiprotozoal
drugs in additional classes and with patient immunoglobu-
lin deficiency. Limited data exist to guide treatment when
nitroimidazole fails. However, this review of reported cas-
es suggests for this scenario, quinacrine is highly effective
and nitroimidazole—albendazole combination therapy is far
superior to albendazole monotherapy. Unfortunately, quin-
acrine is unavailable in many countries, leaving patients
with limited and less reliable therapeutic options.

Dr Meltzer is specialist in infectious diseases and travel and
tropical medicine, who practices in Israel. His main areas of inter-
est are travel-related, vector-borne, and parasitic diseases.

References

1. Yoder JS, Gargano JW, Wallace RM, Beach MJ. Giardiasis
surveillance—United States, 2009-2010. MMWR Surveill Summ.
2012;61:13-23.

2. Serdarevic F, Jones RC, Weaver KN, Black SR, Ritger KA,
Guichard F, et al. Multi-pathogen waterborne disease outbreak
associated with a dinner cruise on Lake Michigan. Epidemiol Infect.
2012;140:621-5. http://dx.doi.org/10.1017/S0950268811000896

3. Moerch K, Hanevik K, Robertson LJ, Strand EA, Langeland N.
Treatment-ladder and genetic characterisation of parasites in refrac-
tory giardiasis after an outbreak in Norway. J Infect. 2008;56:268—
73. http://dx.doi.org/10.1016/;.jinf.2008.01.013

4. Santos CK, Grama DF, Limongi JE, Costa FC, Couto TR, Soares RM,
et al. Epidemiological, parasitological and molecular aspects of
Giardia duodenalis infection in children attending public day-
care centers in southeastern Brazil. Trans R Soc Trop Med Hyg.
2012;106:473-9. http://dx.doi.org/10.1016/j.trstmh.2012.05.011

5. Swaminathan A, Torresi J, Schlagenhauf P, Thursky K, Wilder-
Smith A, Connor BA, et al. A global study of pathogens and
host risk factors associated with infectious gastrointestinal dis-
ease in returned international travellers. J Infect. 2009;59:19-27.
http://dx.doi.org/10.1016/j.jinf.2009.05.008

6. Nash TE. Unraveling how Giardia infections cause disease. J Clin
Invest. 2013;123:2346-7. http://dx.doi.org/10.1172/JC169956

7. Solaymani-Mohammadi S, Genkinger JM, Loffredo CA, Singer SM.
A meta-analysis of the effectiveness of albendazole compared with
metronidazole as treatments for infections with Giardia duodenalis.
PLoS Negl Trop Dis. 2010;4:¢682. http://dx.doi.org/10.1371/jour-
nal.pntd.0000682

8. Carter CH, Bayles A, Thompson PE. Effects of paromomycin sulfate
in man against Entamoeba histolytica and other intestinal protozoa.
Am J Trop Med Hyg. 1962;11:448-51.

9. Escobedo AA, Alvarez G, Gonzalez ME, Almirall P, Canete R,
Cimerman S, et al. The treatment of giardiasis in children:
single-dose tinidazole compared with 3 days of nitazoxanide.
Ann Trop Med Parasitol. 2008;102:199-207. http://dx.doi.
org/10.1179/136485908X267894

10. Smith PD, Gillin FD, Spira WM, Nash TE. Chronic giardiasis:
studies on drug sensitivity, toxin production, and host immune re-
sponse. Gastroenterology. 1982;83:797-803.

11. Requena-Méndez A, Goni P, Lobez S, Oliveira I, Aldasoro E,
Valls ME, et al. A family cluster of giardiasis with variable treatment
responses: refractory giardiasis in a family after a trip to India. Clin
Microbiol Infect. 2014;20:0135-8.

12. Kavousi S. Giardiasis in infancy and childhood: a prospective study
of 160 cases with comparison of quinacrine (Atabrine) and metroni-
dazole (Flagyl). Am J Trop Med Hyg. 1979;28:19-23.

Address for correspondence: Eli Schwartz, The Center for Geographic
Medicine and Department of Medicine C, The Chaim Sheba Medical
Center, Tel Hashomer 52621, Israel; email: elischwa@post.tau.ac.il

Search past issues of EID at wwwnc.cdc.gov/eid

1744

Emerging Infectious Diseases « www.cdc.gov/eid * Vol. 20, No. 10, October 2014



