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A B S T R A C T

This is the protocol for a review and there is no abstract. The objectives are as follows:

To summarize the evidence from Cochrane systematic reviews on interventions that reduce the risk of moderate, severe and overall

OHSS in women undergoing ART cycles.

B A C K G R O U N D

Description of the condition

Ovarian Hyperstimulation Syndrome (OHSS) is a serious com-

plication of controlled ovarian hyperstimulation cycles used in as-

sisted reproductive technologies (ART). OHSS is clinically charac-

terized by abdominal tenderness and swelling due to an increased

ovarian volume and a sudden increase in vascular permeability,

which results in a shift of fluid to the extravascular space. However,

the exact pathophysiology of OHSS has not been completely elu-

cidated. Although cases of spontaneous OHSS are reported and

are suspected to be linked to follicle-stimulating hormone (FSH)

receptor gene mutations (Delbaere 2004). However, the develop-

ment of OHSS in ART cycles is mainly an iatrogenic side effect

of exogenous hormonal administration (aimed at controlled hy-

perstimulation and multifollicular growth), the administration of

human chorionic gonadotrophin (hCG) for ovulation triggering,

pregnancy-derived hCG in a situation where multiple follicles are

present. A key role is suspected for vascular endothelial growth

factor (VEGF), which is produced by the multiple follicles fol-

lowing ovarian stimulation (Agrawal 1999). Higher VEGF levels

induce hyperpermeability of the ovarian blood vessels, which leads

to a fluid shift from the intravascular to the third space. Also, ad-

ministration of hCG in high-risk women and extensive luteiniza-

tion, supraphysiological levels of oestradiol and progesterone in

the presence of multiple corpora lutea trigger OHSS (Delbaere

2005).

Over the years, several criteria have been used to classify OHSS

severity in women (Table 1; Aboulghar 2003; Golan 1989; Navot

1992; Schenker 1978). In general, when OHSS progresses to a

moderate stage, women can suffer from abdominal pain, nausea

and vomiting, and ascites can be seen around the ovaries on vaginal

ultrasound. If it progresses to severe OHSS, extravascular fluid can

be found in pleural and pericardial spaces and several haemody-

namic changes take place, such as intravascular volume depletion,

haemoconcentration, hypoalbuminaemia and electrolyte imbal-

ances. These changes can lead to severe morbidity due to throm-
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boembolic events (Stewart 1997), respiratory distress, and liver or

renal failure. If left untreated, OHSS demonstrates a rapid pro-

gression, with potentially life-threatening or lethal complications

(Braat 2006).

The mild form of OHSS is quite common and of less clinical im-

portance, and occurs in an estimated 20% to 33% of ART cycles.

Moderate and severe forms of OHSS occur in an estimated 3% to

8% of ART cycles, with around 3% to 6% moderate and 0.5% to

5% severe forms (Delvigne 2002; Golan 1989; Schenker 1994).

The large differences in reported OHSS incidence are mainly be-

cause most reports concern single-centre data, use different def-

initions of OHSS, do not require diagnosis to be ascertained by

a formal classification system or adequate follow-up, and lack the

reporting of mild or moderate forms. A large European report on

2010 ART practice, Kupka 2014, reported OHSS data for 25 par-

ticipating countries and found a prevalence of 0.3% in 349,402

simulated ART cycles. However, the report lacked data for some

countries with a high volume of ART cycles (e.g. France, Sweden,

the Netherlands and the UK) and for some countries the OHSS

rates were extremely low, possibly due to reporting bias. A large

Swiss retrospective cohort study reported a decline in OHSS in-

cidence from 3.6% to 1% from 2005 to 2009 (De Geyter 2015).

Globally, OHSS incidence is declining, with a steady decrease re-

ported since peak incidence in the 1990s, when the main goal in

ART was to get a high number of oocytes (Kol 2011) and the in-

cidence of severe OHSS was considered to be around 0.2% to 1%

(Abramov 1999). With new treatment regimens emerging, more

judicious use of gonadotropins, increased cycle monitoring and

more knowledge of OHSS risks, the incidence gradually fell in the

following decades.

Although still relatively rare, OHSS is thus an iatrogenic disease

in ART cycles, and women who are affected should be carefully

monitored to avoid life-threatening complications. Early recog-

nition of risk factors for OHSS development can help clinicians

tailor their treatment regimens. Women with a priori risk for the

development of OHSS are those with polycystic ovaries (PCO)

(with or without PCO syndrome) or a high antral follicle count

(e.g. in young age). During a controlled ovarian stimulation cycle,

women can acquire a ’high risk’ status when they prove to have

high oestradiol levels, excessive follicle growth or a high number

of oocytes retrieved. Besides the early OHSS type that develops

during, or immediately following, ovarian stimulation, we can also

distinguish a late type, which appears after embryo implantation

is established. The presence of a multiple gestation can more-

over trigger or exacerbate this late type of OHSS (Delbaere 2005;

Mathur 2000).

Description of interventions and how the
interventions might work

Interventions that aim to reduce OHSS incidence can target di-

verse parts of stimulated ART cycles:

• selection or identification of ’high risk’ populations to tailor

stimulation regimens;

• prevention of recurrent OHSS by adjustment of the dose of

gonadotrophins in a next cycle;

• prevention of a large numbers of follicles by tailoring

ovarian stimulation in specific risk groups (e.g. use of different

treatment regimens or use of adjuvant medication);

• prevention of the rise in VEGF levels (e.g. by prevention of

development of large numbers of follicles) or by targeting VEGF

receptors (e.g. by dopamine agonists);

• dose-reduction or withholding hCG administration for

ovulation trigger or luteal support;

• prevention of the rise in oestradiol by withholding

gonadotrophins (‘coasting’);

• prevention of a further rise in oestradiol and preventing

ovulation triggering and pregnancy by cycle cancellation;

• prevention of intravascular volume depletion by

administration of plasma expanding intravenous (IV) fluids;

• prevention of pregnancy by freezing all embryos and

transferring them back in a subsequent cycle.

Moreover, trials of interventions within an ART cycle that are

not specifically aimed at preventing OHSS, may also report on

OHSS as an outcome. These interventions are also of interest to

this overview and might reveal new mechanisms to lower the risk

of OHSS.

Why it is important to do this overview

OHSS in ART cycles is an iatrogenic disease with an estimated in-

cidence of 3% to 6%, and up to 5% for the severe form (Delvigne

2002). If left untreated, it can lead to severe morbidity and be

potentially life-threatening. There are multiple treatment options

available for the prevention of OHSS in ART cycles, and it is

therefore important to provide consumers, health professionals,

policy makers and guideline developers with a summary of evi-

dence from the Cochrane Library on OHSS prevention. We will

comment upon this evidence in light of the overall effectiveness of

the studied interventions in the separate reviews. By doing so, we

will also identify any existing knowledge gaps or reporting flaws

within the Cochrane systematic reviews published in the Cochrane

Library concerning OHSS in ART cycles. This means we can give

recommendations on future research.

O B J E C T I V E S

To summarize the evidence from Cochrane systematic reviews on

interventions that reduce the risk of moderate, severe and overall

OHSS in women undergoing ART cycles.
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M E T H O D S

Criteria for considering reviews for inclusion

Types of reviews

For this overview of reviews, we will include all published

Cochrane systematic reviews of randomized controlled trials

(RCTs) that study:

• interventions that aim to prevent OHSS and have the

incidence of moderate, severe or overall OHSS as a primary

outcome;

• other interventions in ART cycles and report on the

incidence of moderate, severe or overall OHSS as a secondary

outcome.

Moreover, we will list the protocols of reviews and title registrations

on OHSS prevention in a table in the overview. Thus we will

be able to identify and add new reviews, once published, in the

next overview update. We will exclude reviews on non-ART cycles

and reviews on ART cycles that did not report on OHSS as an

outcome.

Types of participants

We will include reviews that include women who undergo fresh

ART cycles, including women who act as oocyte donors. We will

also consider Cochrane systematic reviews that report on ‘high risk’

subgroups (e.g. minimum number of follicles, minimum number

of oocytes retrieved, minimum oestradiol level or women with

PCOS) as well as those that report on unselected populations.

We will exclude reviews of non-ART cycles, such as ovulation

induction or intrauterine insemination cycles.

Types of interventions

We will consider two types of intervention reviews:

• interventions specifically aimed at prevention of OHSS,

where OHSS is reported as a primary outcome;

• any interventions in ART cycles, where OHSS is reported

as a secondary outcome.

Search methods for identification of reviews

We will search for reviews within the Cochrane Database of Sys-

tematic Reviews and Archie (the Cochrane information manage-

ment system) for the keywords in vitro fertilisation (IVF), intracy-

toplasmic sperm injection (ICSI), ART, adverse events and OHSS.

The recently updated overview ’Assisted reproductive technology:

an overview of Cochrane Reviews’ by Farquhar 2015 identified

all current reviews in ART that report on OHSS as a primary or

secondary outcome and we will use it as complementary guidance.

Data collection and analysis

We will base the methodology for data collection and analysis

for this overview on Chapter 22 of the Cochrane Handbook of

Systematic Reviews of Interventions (Becker 2011; Higgins 2011).

Primary outcomes

The primary outcome measure will be the incidence of moderate,

severe and overall OHSS, per woman randomized.

We will define the OHSS subgroups of moderate and severe by the

criteria set by Aboulghar 2003, Golan 1989, Navot 1992, Rabau

1967, Rizk 1999 and Schenker 1978 or any other classification

used (Table 1).

Secondary outcomes

Secondary outcomes studied will be live birth rate, clinical preg-

nancy rate, miscarriage rate, multiple pregnancy rate and any ad-

verse effects reported that derive from the interventions studied (as

reported by the separate reviews, e.g. side-effects of medication,

admission to the hospital).

Selection of reviews

Two overview authors will independently select reviews for inclu-

sion according to the criteria stated. A third overview author will

act as a referee and discuss any disagreements. We will add the

following to the overview for future overview updates: protocols of

reviews and title registrations submitted to the Cochrane Library

on the prevention of OHSS or reviews on ART interventions that

will report on OHSS as a secondary outcome.

Data extraction and management

Two overview authors will perform data extraction and will use

a Microsoft Excel spreadsheet. If any data from the reviews are

unclear or seem to be missing, we will contact the review authors

for clarification, search the primary RCTs or contact the primary

study authors for details. A third overview author will be a referee

and discuss any discrepancies or disputes.

We will extract and summarize data in the additional tables on the

following:

• population demographics: participant characteristics,

definition of high risk groups whenever applicable;

• review characteristics: the number of included trials, the

number of participants, the date that the review was assessed as

up to date (date of search), interventions and comparisons, all

primary and secondary outcomes and limitations of the review;
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• timing of intervention: e.g. pretreatment selection of

participants, pretreatment adjuvant therapy, stimulation phase,

stimulation phase adjuvant treatment, ovulation trigger, embryo

transfer phase and luteal support phase;

• statistical summary: the summary effects from relevant

comparisons on our primary outcomes moderate, severe or

overall OHSS.

We will use the same summary effect measures as the original

reviews, in most cases odds ratios.

Assessment of methodological quality of included

reviews

Two overview authors will independently assess the quality of the

evidence from the included systematic reviews. We will resolve

any discrepancies by discussion and a third overview author will

arbitrate.

Quality of evidence from primary studies in included

reviews

Using the Grading of Recommendations Assessment, Develop-

ment and Evaluation (GRADE) methodology, we will summarize

the quality of the evidence from the primary studies in the in-

cluded reviews (Guyatt 2008; Schünemann 2013). We will pre-

pare ’Summary of findings’ tables using GRADEpro Guideline

Development Tool (GDT) software (GRADEpro GDT) for the

overview outcomes for each comparison by either taking ratings

from the original review, or we will appraise the review ourselves

if the review was not yet assessed using the GRADE approach:

• the risk of bias of included trials;

• directness of evidence;

• precision of the evidence;

• heterogeneity;

• risk of publication bias.

We will summarize the evidence for each of the selected clinical

outcomes in a ’Summary of findings’ table, which we will populate

with the summary risk estimate and 95% confidence intervals. We

will allocate the quality of the evidence for the clinical outcome

with a score for the strength of the evidence, which will range from

’high’ to ’very low’.

Quality of included reviews

We will assess the methodological quality of included reviews using

the AMSTAR instrument (Shea 2007). This instrument evaluates

the methods used in the reviews and the degree to which reviews

are biased by comparing with distinct criteria. The ratings used

in AMSTAR are: yes (clearly done), no (clearly not done), cannot

answer and not applicable (Table 2).

Data synthesis

We will undertake a narrative description of the included trials.

We will include an ‘overview of reviews’ table, which will show the

characteristics of the included reviews. Moreover, we will display a

summary of the quality of the evidence within individual reviews

based on the GRADE judgements, and will provide an AMSTAR

rating for each included review. We will not perform a network

meta-analysis.

We will summarize the main results of the included systematic re-

views and the effect on OHSS rate of their individual comparisons

using the following framework:

• effective interventions: indicate that the review found

evidence of effectiveness for an intervention;

• promising interventions (more evidence needed): indicate

that the review found some evidence of effectiveness for an

intervention, but more evidence is needed;

• ineffective interventions: indicate that the review found

evidence of lack of effectiveness for an intervention;

• probably ineffective interventions (more evidence needed):

indicate that the review found evidence that suggests lack of

effectiveness for an intervention, but more evidence is needed;

• no conclusions possible due to lack of evidence: indicates

that the review found insufficient evidence to comment on the

effectiveness of an intervention.

The choice of category to be allocated will reflect the conclusions

stated by the authors of the individual reviews and we will be base

it on our judgements as overview authors. We will resolve any

disagreements by discussion.

We have based our approach to summarizing the evidence on

Farquhar 2015.
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A D D I T I O N A L T A B L E S

Table 1. Clinical classification of ovarian hyperstimulation syndrome (OHSS)

Study Mild Moderate Severe

Rabau 1967 Grade 1: oestrogen > 150

µg and pregnanediol > 10

mg 24 hr

Grade 2: Grade 1 + en-

larged ovaries and possibly

palpable cysts

Grade 1 and 2 were not in-

cluded

under the title of mild

OHSS

Grade 3: grade 2 + con-

firmed palpable cysts and

distended abdomen

Grade 4: grade 3 + vomit-

ing and possibly diarrhoea

Grade 5: grade 4 + ascites

and possibly hydrothorax

Grade 6: grade 5 + changes

in blood volume, viscosity

and coagulation time

Schenker 1978 Grade 1: oestrogen > 150

µg/24 hr

and pregnanediol > 10 mg

24 hr

Grade 2: Grade 1 + en-

larged ovaries, sometimes

small cysts

Grade 3: grade 2 + abdom-

inal distension

Grade 4: grade 3 + nausea,

vomiting and/or diarrhoea

Grade 5: grade 4 + large

ovarian cysts, ascites and/

or hydrothorax

Grade 6: marked haemo-

concentration + increased

blood viscosity and possi-

bly coagulation abnormal-

ities

Golan 1989 Grade 1: abdominal dis-

tension and discomfort

Grade 2: Grade 1 + nau-

sea, vomiting and/or diar-

rhoea, enlarged ovaries 5

cm to 12 cm

Grade 3: grade 2 + ultra-

sound evidence of ascites

Grade 4: grade 3 + clinical

evidence of ascites and/or

hydrothorax and breathing

difficulties

Grade 5: grade 4 + haemo-

concen-

tration, increase blood vis-

cosity, coagulation abnor-

mality and diminished re-

nal perfusion

Navot 1992 NA NA Severe OHSS: variable en-

larged ovary; massive as-

cites ± hydrothorax; Hct

> 45%; WBC > 15,000;

oliguria; creatinine

1.0 to 1.5; creatinine clear-

ance ≥ 50 mL/min; liver

Critical OHSS: variable

enlarged ovary; tense as-

cites ± hydrothorax; Hct >

55%; WBC

> 25,000; oliguria; creati-

nine

> 1.6; creatinine clearance
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Table 1. Clinical classification of ovarian hyperstimulation syndrome (OHSS) (Continued)

dysfunction; anasarca < 50 mL/min; renal fail-

ure; thromboembolic phe-

nomena; ARDS

Aboulghar 2003 NA Discomfort, pain, nau-

sea, distension, ultrasonic

evidence of ascites and

enlarged ovaries, normal

haematological and bio-

logical profiles

Grade A: dyspnoea, olig-

uria, nausea, vomiting, di-

arrhoea, abdominal pain,

clinical evidence of ascites,

marked distension of ab-

domen or hydro-thorax,

US showing large ovaries

and marked ascites, nor-

mal biochemical profile

Grade B:

grade A plus massive ten-

sion ascites, markedly en-

larged ovaries, severe dys-

pnoea and marked olig-

uria, increased Hct, ele-

vated serum creatinine and

liver dysfunction

Grade C: complications

as respiratory distress syn-

drome, renal shut-down or

venous thrombosis

Table adapted from Aboulghar 2003

Abbreviations: ARDS = acute respiratory distress syndrome; Hct = haematocrit; US = ultrasound; WBC = white blood cells.

Table 2. AMSTAR ratings

1 Was an ’a priori’ design provided? (Yes: the review authors established the research question and inclusion criteria before

conducting the review.) *

2 Was there duplicate study selection and data extraction? (Yes: at least two people independently extracted the data and the review

authors reported the method for reaching consensus if disagreements arose.)

3 Was a comprehensive literature search performed? (Yes: the review authors searched at least two electronic sources; they provided

details of the databases, years searched and search strategy; and also searched the reference lists of included studies and specialized

registers, and contacted experts.)

4 Was status of publication used as an inclusion criterion? (Yes: the review authors stated that they excluded studies from the

review based on publication status. No: review authors searched for reports irrespective of publication type. They did not exclude

reports from the systematic review based on publication.)

5 Was a list of studies (included and excluded provided)? (Yes: the review authors provided a list.)

6 Were the characteristics of the included studies provided? (Yes: the review authors provided data on participants, interventions

and outcomes, and reported the range of relevant characteristics.)
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Table 2. AMSTAR ratings (Continued)

7 Was the scientific quality of the included studies assessed and reported? (Yes: the review authors reported predetermined methods

of assessing quality.)

8 Was the scientific quality of the included studies used appropriately in formulating conclusions? (Yes: the review authors used

the quality and limitations of included studies in the analysis, conclusions and recommendations of the review.)

9 Were the methods used to combine the findings of studies appropriate? (Yes: if results were pooled statistically, the review authors

assessed heterogeneity and used it to help decide which statistical model to use. If heterogeneity was present, the review authors

considered the appropriateness of combining studies.)

10 Was the likelihood of publication bias assessed? (Yes: the review authors explicitly considered and assessed publication bias.)

11 Was the conflict of interest stated? (Yes: the review authors clearly acknowledged the sources of funding and support.)

* Possible answers to all questions are: Yes, No, Can’t answer and Not applicable.
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Dr Mourad, Dr Brown and Professor Farquhar all contributed to the development of this Cochrane protocol.
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