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ABSTRACT

Background

Cytomegalovirus (CMV) is a virus that usually affects people with reduced immunity. In recent years, this virus has been thought to cause
repeated inflammation in the eye, in otherwise healthy people. This form of inflammation can cause damage to the cornea (the outer layer
of the eye) or to the optic nerve by causing secondary glaucoma, or to both, leading to visual loss.

Objectives

Our primary objective was to assess the effects of drug therapies for the treatment of CMV-associated anterior segment inflammation.
Our secondary objective was to determine the optimal dose and duration of treatment with respect to recurrence and adverse effects.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (which contains the Cochrane Eyes and Vision Trials Register)
(2017, Issue 2), MEDLINE Ovid (1946 to 21 March 2017), Embase Ovid (1947 to 21 March 2017), the ISRCTN registry (www.isrctn.com/
editAdvancedSearch); searched 21 March 2017, ClinicalTrials.gov (www.clinicaltrials.gov); searched 21 March 2017, and the WHO
International Clinical Trials Registry Platform (ICTRP) (www.who.int/ictrp/search/en); searched 21 March 2017. We did not use any date or
language restrictions in the electronic searches for trials. Two review authors independently reviewed the titles and abstracts.

Selection criteria

We searched for randomised controlled trials (RCTs) on the management of CMV-associated anterior segment inflammation.

Data collection and analysis

We planned to have two review authors independently extract data from reports of included studies and analyse data based on methods
expected by Cochrane.

Main results
We did not identify any RCTs that met our inclusion criteria.

Authors' conclusions

There is currently no good-quality evidence on the management of CMV-associated anterior segment inflammation. Ideally, a well-
designed RCT is needed to evaluate the effectiveness of different anti-CMV medications as well as the optimal dose and duration.
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PLAIN LANGUAGE SUMMARY

Treatments for the management of CMV-associated anterior segment inflammation

What is the aim of this review?

The aim of this Cochrane review was to find out what is the best way to treat inflammation of the eye due to cytomegalovirus (CMV)
infection. Cochrane review authors searched for all relevant studies (randomised controlled trials) but did not find any studies that could
be included in the review.

Key messages
There were no randomised controlled trials of treatment of CMV-associated inflammation of the eye.

What was studied in the review?

Cytomegalovirus (CMV) is a virus that affects the front of the eye. If the CMV infection is not treated, it can cause irreversible damage to

the front of the eye or damage to the optic nerve or both. This damage can cause sight loss. Untreated, this virus has a tendency to recur,
and multiple recurrences can increase the chance of developing eye problems. The treatment for this virus includes the use of eyedrops
as well as tablets and injections. However, the currently available medications have side effects, so that knowing the dose and duration of
treatment can help reduce these side effects, as well as reducing the risk of new episodes and of further problems.

What are the main results of the review?
The Cochrane review authors did not find any studies that met the inclusion criteria for the review.

How up-to-date is this review?
The Cochrane review authors searched for studies that had been published up to 21 March 2017.

Interventions for the management of CMV-associated anterior segment inflammation (Review) 2
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

BACKGROUND

Description of the condition

Cytomegalovirus (CMV) is a DNA virus from the herpes family
that rarely manifests clinically in immunocompetent individuals
(someone who is able to develop an immune response). However,
an increasing number of cases of CMV-associated anterior segment
inflammation in otherwise healthy individuals have recently been
reported (Chee 2007; Chee 2008; Chee 2012; Koizumi 2006; Koizumi
2007; Koizumi 2014). This may present in two forms: as acute
recurrent anterior uveitis (multiple episodes of inflammation of
the middle layer of the eye (uvea)) with high intraocular pressure
(I0P), oras chronic anterior uveitis with endotheliitis (inflammation
of the corneal endothelium (the innermost layer of the cornea)).
This apparent increase may be due to improved diagnosis due to
the availability of molecular techniques using polymerase chain
reaction (PCR) or the contribution of some as yet unknown factor.

CMV corneal endotheliitis has been reported in people with Fuchs'
heterochromic iridocyclitis (chronic unilateral inflammation of the
middle layer of the eye that is associated with iris discolouration),
Posner-Schlossman syndrome (inflammation of the middle layer
of the eye that is associated with raised IOP and tends to recur),
idiopathic corneal endotheliitis as well as endotheliitis in herpes
simplex virus (HSV) and herpes zoster virus (HZV) (both HSV
and HZV are viruses that cause infection in the eye), associated
keratouveitis (inflammation of the cornea and the middle layer
of the eye) (Chee 2007; Chee 2008; Koizumi 2006; Koizumi
2007; Markomichelakis 2002; Suzuki 2007; Van Boxtel 2007). It is
characterised by the presence of corneal swelling and Descemet's
membrane folds (folds in the inner layer of the cornea), often
accompanied by keratic precipitates (white blood cells deposited
on the inner layer of the cornea in inflammation of the eye). The
endothelial lesions are heterogeneous and can be curvilinear or
coin-shaped. They may be associated with anterior uveitis and
raised IOP. IOP may be raised without the presence of active
anterior chamber inflammation.

A prior history of intraocular surgery may also be a risk factor
for CMV-associated anterior segment inflammation, for example
previous cataract surgery, penetrating keratoplasty (full thickness
corneal transplant), or Descemet stripping automated endothelial
keratoplasty (partial thickness corneal transplant for treating
conditions that affect the innermost layer of the cornea, known as
the endothelium) (Ang 2013; Anshu 2009; Koizumi 2007; Sonoyama
2010; Suzuki 2007). It is commonly believed that trauma to the
corneal nerves can lead to activation of the latent virus in the
adjacent tissue. Failure to recognise and properly treat severe
cases of endotheliitis following cataract surgery and keratoplasty
can lead to irreversible corneal decompensation and graft failure,
respectively. However, early and specific antiviral therapy can
potentially reverse corneal oedema and prevent permanent
endothelial damage, obviating the need for a corneal transplant.

Endotheliitis has classically been associated more often with HSV
and HZV than with other viruses.

In people who have endotheliitis without corneal stromal
involvement and are unresponsive to acyclovir and its analogues
(drugs that are used to treat HSV/HZV), CMV may be suspected.

Description of the intervention

The diagnosis of CMV-associated anterior segment inflammation
requires PCR of aqueous fluid obtained by an anterior chamber
tap. Confocal microscopy has also been used to detect owl's
eye morphology (a specific cell type seen in CMV-positive
cases) in infected cells (Kobayashi 2012; Shiraishi 2007). Therapy
requires systemic or topical ganciclovir, or both, or systemic
valganciclovir. However, recurrences have been reported once the
drug is suspended, and the length of treatment needed remains
unresolved (De Schryver 2006; Mietz 2000).

How the intervention might work

Once the diagnosis of CMV is established following PCR analysis
of the anterior chamber tap, treatment may be required in order
to prevent irreversible complications of corneal decompensation
(irreversible corneal oedema) and glaucoma (optic nerve damage
resulting from raised IOP). The treatment options currently
availableinclude systemic medications in the form of valganciclovir
and ganciclovir and topical ganciclovir. The optimal duration of
therapy is largely unknown, and recurrences can occur when the
medications have been stopped, with some people requiring long-
term therapy (especially those who are on immunosuppressive
drugs like oral/topical steroids).

If the dose and duration of therapy can be determined,
treatment may help the resolution of anterior segment
inflammation associated with CMV and secondarily prevent corneal
decompensation and glaucoma. Currently the available treatment
for irreversible corneal decompensation is a corneal transplant.
However, adequate and early treatment may help prevent corneal
decompensation and hence a corneal transplant. Glaucoma in
these people can be severe and recalcitrant to medical therapy
alone, sometimes requiring surgery in the form of trabeculectomy
(atype of glaucomasurgery that helps to relieve high IOP); early and
aggressive treatment of CMV endotheliitis may obviate the need for
glaucoma surgery.

Why it is important to do this review

Corneal and anterior segment inflammation secondary to CMV
have recently been described in healthy adults with an increasing
incidence, particularly in Asian populations. Currently there is
uncertainty as to the best way to treat this condition, in particular
what are the relative benefits and harms of systemic versus topical
treatment, and the optimal dose and duration of treatment.

OBJECTIVES

Our primary objective was to assess the effects of drug therapies for
the treatment of CMV-associated anterior segment inflammation.

Our secondary objective was to determine the optimal dose and
duration of treatment with respect to recurrence and adverse
effects.

METHODS
Criteria for considering studies for this review

Types of studies

We sought randomised controlled trials.

Interventions for the management of CMV-associated anterior segment inflammation (Review) 3
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Types of participants

We planned to include all adults with a positive anterior chamber
tap for CMV DNA. We planned to exclude the following groups of
participants:

Pregnant women
Children
People who are allergic to the systemic drugs

People who have neutropenia (reduction in white blood cells) or
are predisposed to it due to a systemic medical condition

el A

Types of interventions

We planned to include studies that compare:

« oral valganciclovir to oral ganciclovir;

« topical ganciclovir to systemic valganciclovir/ganciclovir
therapy;

« oral/topical antiviral therapy to placebo treatment;

« intravitreal ganciclovir injections to ganciclovir implant;
« different doses of the same drug;

« different duration of the same drug.

Types of outcome measures
Primary outcomes

1. Clinical resolution of inflammation at three months after
randomisation (i.e. start of treatment).

Secondary outcomes

1. Confirmation of resolution of clinical inflammation by aqueous
PCR showing undetectable CMV DNA (if possible)

Number of recurrences

Time to recurrence (mean number of days)

Corneal decompensation

Glaucoma

Mean final best-corrected visual acuity

Quiality of life measured using a validated questionnaire

No o Rewbh

We planned to assess secondary outcome measures at post-
randomisation visits at 3, 12, and 24 months.

Adverse events

1. These may include diarrhoea, dizziness and tremors,
neutropenia, anaemia (reduction in haemoglobin), allergic
reaction in the form of rash, and breathing difficulties.

Search methods for identification of studies

Electronic searches

The Cochrane Eyes and Vision Information Specialist conducted
systematic searches in the following databases for randomised
controlled trials and controlled clinical trials. There were no
language or publication year restrictions. The date of the search
was 21 March 2017.

« Cochrane Central Register of Controlled Trials (CENTRAL; 2017,
Issue 2) (which contains the Cochrane Eyes and Vision Trials

Register) in the Cochrane Library (searched 21 March 2017)
(Appendix 1);

« MEDLINE Ovid (1946 to 21 March 2017) (Appendix 2);

« Embase Ovid (1980 to 21 March 2017) (Appendix 3);

« ISRCTN registry (www.isrctn.com/editAdvancedSearch;
searched 21 March 2017) (Appendix 4);

« US National Institutes of Health Ongoing Trials Register
ClinicalTrials.gov (www.clinicaltrials.gov; searched 21 March
2017) (Appendix 5);

« World Health Organization International Clinical Trials Registry
Platform (www.who.int/ictrp; searched 21 March 2017)
(Appendix 6).

Searching other resources

We planned to screen the reference lists of potentially relevant
studies to identify further trials for this review. We planned also
to contact investigators and experts in the field to help identify
unpublished data or ongoing studies. We did not handsearch
conference proceedings or journals specifically for the purposes of
this review.

Data collection and analysis
Selection of studies

Two review authors (AA, JM) independently assessed the titles
and abstracts obtained from the electronic and manual searching.
Once we had screened the titles and abstracts, we had 'yes'
'no’, and 'unclear' lists. The two review authors planned also to
independently conduct all relevant full-copy assessments for all
'ves' and 'unclear' studies, to decide which studies we would
include and to document excluded studies in a 'Characteristics of
excluded studies' table. We planned to contact authors for further
clarification where studies lacked the required information and
when we could not agree on them.

Data extraction and management

We planned to extract the following study characteristics: methods,
participants, interventions, and outcomes, including type of chart
used for measuring vision. To measure our primary outcome,
clinical resolution of inflammation would include one or more of
the following: absence of cells in the anterior chamber, resolution
of corneal oedema or keratic precipitates or both. We planned to
analyse logMAR (log of the minimum angle of resolution) score,
converting from letters as appropriate, following guidance given
in Chaper 18 of the Cochrane Handbook for Systematic Reviews of
Interventions (Stewart 2011). Following identification of relevant
studies, two review authors (AA, JM) planned to independently
extract the relevant data using a simple form that would be piloted.

Assessment of risk of bias in included studies

We planned to use the Cochrane tool for assessing risk of
bias as described in Chapter 8 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011a). We will assess
the following six parameters for each included study:

« sequence generation

« allocation concealment

+ blinding (masking)

« incomplete outcome data

Interventions for the management of CMV-associated anterior segment inflammation (Review) 4
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« selective reporting
« other potential sources of bias

Measures of treatment effect

We planned to use risk ratios with 95% confidence intervals as
the measure of effect for dichotomous variables (resolution of
inflammation, glaucoma, corneal decompensation, and adverse
events). We planned to use the mean difference (with a 95%
confidence interval) as the measure of effect for continuous
variables (visual acuity, quality of life).

We planned to analyse time to recurrence as a hazard ratio, as
outlined in Chapter 7 of the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011b). We also planned to
investigate adjustments for repeated measures (summary effect
over all time points).

We planned to measure visual acuity in logMAR scale. Where visual
acuity is measured on different scales, we planned to convert it into
logMAR before analysis.

Unit of analysis issues

Trials may randomise one or both eyes to the intervention or
comparator. If people are randomly allocated to treatment, but only
one eye per person is included in the trial, then there will not be
a unit-of-analysis issue. In these cases, we planned to document
how the eye was selected. If people are randomly allocated to
treatment, but both eyes are included and reported, we planned
to analyse as "clustered data", that is to adjust for within-person
correlation as summarised in Chapter 9 of the Cochrane Handbook
for Systematic Reviews of Interventions (Deeks 2011). We planned to
contact the trial investigators for further information in order to do
this.

We excluded studies that had allocated different eyes to different
treatments, as there may be a confounding cross-over effect due to
systemic absorption.

Dealing with missing data

We planned to follow the general recommendations for dealing
with missing data as outlined in Chapter 16 of the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011c).

« We planned to report follow-up for each treatment group
for each individual study, and collect data on reasons for
missingness, where available.

« Whenever possible, we planned to contact the original
investigators to request missing data, in particular where review
outcomes have not been reported.

« We planned to make explicit the assumptions of any methods
used to address missing data, for example that the data are
assumed missing at random, or that missing values were
assumed to have a particular value such as a poor outcome.

« We planned to address the potential impact of missing data on
the findings of the review in the 'Discussion' section.

We planned not to use missing summary data (for example no
usable data) as a reason to exclude a study from the review. We
plannedtoinclude the study in the review, and discuss the potential
implications of its absence from a meta-analysis.

Assessment of heterogeneity

We planned to check for heterogeneity by examining the:

« characteristics of the study;
« forest plot of results of the study;
* results of the Chi? test for statistical heterogeneity;

* results of the 12 statistic to quantify inconsistencies between
study results.

We planned to use the following guide to interpret the |2 statistic,
following guidance given in Chapter 9 of the Cochrane Handbook for
Systematic Reviews of Interventions (Deeks 2011):

« 0% to 40%: may not be important;

« 30% to 60%: may represent moderate heterogeneity;
» 50% to 90%: may represent substantial heterogeneity;
o 75% to 100%: considerable heterogeneity.

Assessment of reporting biases

If there are 10 or more studies contributing to a meta-analysis,
we planned to prepare a funnel plot. An asymmetric funnel plot is
possible evidence of publication bias, although there may be other
explanations for the asymmetry (Sterne 2011).

We planned to check for selective outcome reporting bias by
checking that the individual trials have reported all the outcomes
that they collected data for; where possible, we planned to look at
the trial protocol to check this.

Data synthesis

We planned to pool data using a random-effects model, unless
there are three or fewer trials, in which case we planned to use a
fixed-effect model.

There is likely to be some clinical or methodical diversity in a
meta-analysis, therefore heterogeneity is inevitable. If we identify
heterogeneity, we planned to check that the data are correct.
If there is evidence of substantial heterogeneity, for example, 12
greater than 50%, Chi2 less than 0.1 and different direction of
effects, we planned not to pool data, as the pooled effect may not
be a good summary of the individual trial results.

Multiplicity

Adjustments for multiple tests are not recommended in systematic
reviews (Higgins 2011c).

To avoid problems with multiplicity, we planned to emphasise
estimating intervention effects rather than testing for them. We
have prespecified the outcomes to appear in the 'Summary of
findings' table, and it is these outcomes that we planned to discuss
in the abstract. We planned not to select results for emphasis on the
basis of a statistically significant P value, particularly in the abstract.
We planned to interpret any post hoc findings cautiously.

Subgroup analysis and investigation of heterogeneity

We did not plan any subgroup analyses.

Interventions for the management of CMV-associated anterior segment inflammation (Review) 5
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Sensitivity analysis
We planned to compare all analyses with different models, that is
random-effects compared to fixed-effect.

For the analysis of the primary outcome, we planned to examine
the effect of excluding the following types of trials:

1. Trials graded as high risk of bias on any parameter
2. Unpublished trials
3. Industry-funded studies

Summary of findings table

We planned to present absolute and relative risks for the outcomes
listed below. We will grade the overall certainty of the evidence for
each outcome using GRADEpro (GRADEpro 2014).

5. Glaucoma
6. Best-corrected visual acuity
7. Adverse effects

Follow-up: 12 months

RESULTS

Description of studies
Results of the search

The electronic searches yielded 537 references (Figure 1). The
Cochrane Information Specialist removed 146 duplicate records
and we screened the remaining 391 reports. Two review authors
(AA, JM) independently screened for potentially eligible studies,
namely RCTs looking at treatment options for the management of
CMV-associated anterior segment inflammation. We found no trials

1. Resolution ofinflammation that met the inclusion criteria. There was no disagreement between
2. Number of recurrences the review authors regarding eligibility of any of the search results.
3. Time to recurrence (days) We are not aware of any individuals or organisations who have
4, Corneal decompensation conducted or may be conducting relevant RCTs.

Interventions for the management of CMV-associated anterior segment inflammation (Review) 6
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Figure 1. Study flow diagram.

537 recaords identified
through database searching

¥
391 recards after duplicates
remaoved
¥ 391 records excluded after
391 recards screened reading the fitle and abstract
¥

Mo studies included in
qualitative synthesis

¥

Mo studies included in
quantitative synthesis
(meta-analysis)

Included studies Effects of interventions

We did not find any published or ongoing studies that met thestudy ~ None of the citations identified by the search were reports of

inclusion criteria. RCTs on the management of CMV-associated anterior segment
inflammation.

Excluded studies

We did not exclude any trials after obtaining the full-text report. DISCUSSION

Risk of bias in included studies Summary of main results

All the reviewed studies were either case series or case reports and

We have included no trials in this review for reasons stated ] ' - -
therefore could not be included in the review. The search did not

previously.
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identify any RCTs on the management of CMV-associated anterior
segment inflammation.

Overall completeness and applicability of evidence

We performed a thorough search of the available evidence on CMV-
associated anterior segment inflammation and therefore believe
that our conclusions are valid. We also looked at registered trials
but found no ongoing studies. A lack of ongoing trials could be
because of the small numbers seen and the lack of sensitive testing
techniques to detect the virus; treatment is often empirical, based
on suspected clinical findings, and treatment dose and duration are
based on clinical response to treatment and the occurrence of side
effects, as well as the patient's capacity to pay for these expensive
medications. The dose, duration and therapeutic effect of currently
available treatment options need to be established for optimal
management of CMV-associated anterior segment inflammation
and to avoid potential complications.

Quality of the evidence

We did not identify any RCTs for inclusion in this review.

Potential biases in the review process

The review authors may not be aware of individuals or
organisations who have conducted or may be conducting relevant
RCTs, so it is possible that we have missed relevant RCTs.

Agreements and disagreements with other studies or
reviews

Jap 2011 reviewed the treatment of viral anterior uveitis. The
evidence for treatment of CMV-related uveitis was limited to a
retrospective chart review of patients treated with systemic or

ocular ganciclovir, or both. Although participants responded to
treatment, the relapse rate was high. They suggested that the use
of topical ganciclovir was at lower cost with similar effectiveness
but without the systemic side effects. However, the review did not
address the dose and duration of therapy or alternative treatments.

AUTHORS' CONCLUSIONS

Implications for practice

Thereis alack of high-quality evidence on the management of CMV-
associated anterior segment inflammation. Ophthamologists need
to bear this in mind when managing people with CMV-associated
anterior segment inflammation.

Implications for research

CMV-associated anterior segment inflammation can result in
significant ocular morbidity in the form of irreversible corneal
oedema and glaucoma, necessitating corneal transplant surgery or
glaucoma surgery, or both. Properly-designed RCTs are therefore
needed to provide information on effective management strategies
for CMV-associated anterior segment inflammation. These RCTs
should address treatment options that can best treat this condition,
with minimal ocular and systemic side effects. Future studies
should also focus on the dose and duration of treatment necessary
to reduce ocular complications from CMV endotheliitis.
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APPENDICES

Appendix 1. CENTRAL search strategy

#1 MeSH descriptor: [Cytomegalovirus] explode all trees

#2 MeSH descriptor: [Cytomegalovirus Infections] explode all trees
#3 Cytomegalovirus

#4 CMV

#5#1 or#2 or #3 or #4

#6 MeSH descriptor: [Uveitis, Anterior] explode all trees

#7 (acute or recurrent or chronic or anterior) near/3 (uveitis)
#8 endotheliitis

#9 MeSH descriptor: [Iridocyclitis] explode all trees

#10 Fuchs' heterochromic iridocyclitis

#11 #6 or #7 or #8 or #9 or #10

#12 #5 and #11

Appendix 2. MEDLINE Ovid search strategy

1. randomised controlled trial.pt.

2. (randomised or randomised).ab,ti.
3. placebo.ab ti.

4. dt.fs.

5. randomly.ab,ti.

6. trial.ab,ti.

7. groups.abti.

8.or/1-7

9. exp animals/

10. exp humans/

11.9 not (9 and 10)

12.8not 11

13. Cytomegalovirus/

14. exp cytomegalovirus infections/
15. Cytomegalovirus.tw.

16. CMV.tw.

17.0r/13-16

18. exp Uveitis, Anterior/

19. ((acute or recurrent or chronic or anterior) adj3 uveitis).tw.
20. endotheliitis.tw.

21. Iridocyclitis/
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22. Fuchs' heterochromic iridocyclitis.tw.
23.0r/18-22

24.17 and 23

25.12and 24

The search filter for trials at the beginning of the MEDLINE strategy is from the published paper by Glanville 2006.

Appendix 3. Embase Ovid search strategy

1. exp randomized controlled trial/
2. exp randomization/

3. exp double blind procedure/

4. exp single blind procedure/

5. randomS.tw.

6.0r/1-5

7. (animal or animal experiment).sh.
8. human.sh.

9.7and 8

10. 7 not9

11.6not 10

12. exp clinical trial/

13. (clin$ adj3 trial$).tw.

14. ((singl$ or doubl$ or trebl$ or tripl$) adj3 (blind$ or mask$)).tw.
15. exp placebo/

16. placeboS$.tw.

17. random$.tw.

18. exp experimental design/

19. exp crossover procedure/

20. exp control group/

21. exp latin square design/

22.0r/12-21

23.22 not 10

24.23 not 11

25. exp comparative study/

26. exp evaluation/

27. exp prospective study/

28. (control$ or prospectiv$ or volunteer$).tw.
29. 0r/25-28

30.29not 10

31.30 not (11 or 23)

32.110r240r31

33. Cytomegalovirus/

34. exp cytomegalovirus infection/

35. Cytomegalovirus.tw.

36. CMV.tw.

37.0r/33-36

38. exp uveitis/

39. ((acute or recurrent or chronic or anterior) adj3 uveitis).tw.
40. endotheliitis.tw.

41. Iridocyclitis/

42. Fuchs' heterochromic iridocyclitis.tw.
43. 0r/38-42

44,37 and 43

45.32 and 44

Appendix 4. ISRCTN search strategy
(cytomegalovirus OR CMV) AND (uveitis OR endotheliitis OR iridocyclitis)

Appendix 5. ClinicalTrials.gov search strategy

(cytomegalovirus OR CMV) AND (uveitis OR endotheliitis OR iridocyclitis)
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Appendix 6. WHO ICTRP search strategy

cytomegalovirus uveitis

cytomegalovirus endotheliitis

cytomegalovirus iridocyclitis
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