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Abstract
Purpose: To define the management of patients undergoing cataract surgery.

Setting: Panel of experts on cataract surgery and members of the Italian Association of Cataract and Refractive Surgery

(AICCER) participated in the Delphi study.

Design: A restricted panel of experts defined the statements concerning the topic and identified a larger panel of experts

who voted the statements. The statements concerned a series of practical issues concerning the management of patients

undergoing cataract surgery.

Methods: An initial web round-table served to develop the statements. The larger panel was constituted by 15 experts

which anonymously voted the statements, presented in a web platform, using a 5- point Likert scale. Consensus was

defined as at least 80% of agreement.

Results: All participants completed the questionnaire. Globally, the total percentage of agreement of all statements was

90.4%. The total mean score was 4.5. Score 4 and score 5 accounted for the 27% and the 68% of the total votes, respectively.

Conclusions: The participants felt they could largely agreewith and approve the statements proposed by the board. In addition,

theDelphi study identified somepoints that arehighly shared andendorsed. In particular, a newmodel approachcanbebasedona

seven-daycourseusing afixedhigh-potencycorticosteroidcombinationwith abroad-spectrumantibiotic.At theendof this cycle,

the patient should be re-evaluated in someway to continue any treatment in themost appropriate and personalizedway possible.
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Introduction
Cataract is a prevalent disease worldwide.1 The present
surgery procedure, based on phacoemulsification and
clear corneal incision, has made cataract surgery the most
common elective surgery in the western world.2,3

However, it has to be underlined that the operation results
in the development of an inflammatory response, and the sur-
gical wound is potentially at risk of infection until it heals.4–7

As a result, the management of patients undergoing cataract
surgery consists of two cornerstones: prevention of ocular
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infection and inflammation dampening.8–10 Consistently, the
guidelines on cataract surgery underscored the relevance of
an adequate management of patients.8–11

Nevertheless, there has yet to be a complete consensus on
several practical aspects, mainly concerning the duration of
antibiotic prophylaxis and anti-inflammatory therapy and
the choice of the medications. Consequently, the current
behavior of several surgeons is usually based on empiric
grounds.12 In this regard, the Italian Association of
Cataract and Refractive Surgery (AICCER) promoted a
survey among its members.13 The aim was to evaluate the
current practice in managing patients undergoing cataract
surgery through a questionnaire.

The results obtained reflected what was daily practiced in
real life. Most ophthalmologists implemented preoperative
prophylaxis using various products, including antiseptics,
topical antibiotics, NSAIDs, and artificial tears. During
the perioperative phase, 60% of participants also used intra-
cameral antibiotics, artificial tears, and corticosteroids,
while 40% used topical antibiotics. After surgery, several
products were prescribed, even simultaneously. NSAIDs
(88%) and fixed antibiotic-corticosteroid combinations
(87%) were the most commonly used drugs. These medica-
tions were prescribed for at least two weeks by more than
80% of physicians. In addition, almost all participants
scheduled the first visit the day after surgery. In contrast, a
second visit was scheduled after one week by more than
40% of physicians and after two or more weeks by half of
the participants. Accordingly, this survey highlighted a dis-
crete inconstancy among Italian ophthalmologists in man-
aging patients undergoing cataract surgery.

Therefore, based on the results provided by this survey,
the AICCER executive board decided to validate, with a
Delphi method approach, a series of recommendations
able to contribute to improving the management of patients
undergoing cataract surgery. The aim of this consensus
document is to give guidance on approaches capable to
relieve ocular inflammation and prevent infection, limiting
the occurrence of adverse events and antimicrobial
resistance.

Materials and Methods

Design
This study considered the Delphi method to define a series
of statements about managing patients undergoing cataract
surgery. Delphi study represents an indirect, anonymous,
iterative process (such as repetitive among participants)
finalized at achieving consensus among experts on specific
topics, mainly concerning patient management and
pharmacological therapy.14 This methodology has
various applications in different healthcare research
fields, like policy analysis, education, and technology
assessment, but it has been proven to be useful to

develop consensus statements regarding disease manage-
ment and pharmacological approaches.15

The Delphi process used for this study consists of 3
phases: i) the explorative phase: which aims at objective
and topic definition, to be evaluated by the scientific board,
and the expert panel identification; ii) the analytic phase,
which aims at the elaborationof statements, through thegath-
ering of evidence and opinion by the scientific board; and iii)
evaluation phase which consisted in an analysis of concord-
ance level from experts’ panel to proposed statements.

A group of 9 experts (six ophthalmologists and one
microbiologist) constituted the scientific board, appointed
to design and overview the study and identify a panel of
expert participants to vote on the statements. Namely, the
scientific board selected a panel of 15 eye surgeons, with
proven experience in cataract surgery.

The scientific board discussed and approved 18 state-
ments concerning the main topics (rationale, disease man-
agement, treatment of patients undergoing cataract
surgery) and singled out the literature and personal practice.

Statementswere uploaded to adedicatedonlineplatform to
be anonymously voted by the panel of 15 experts using a
ranking scale such as 5-point Likert scale (1= strongly dis-
agree; 2= disagree; 3= undecided; 4= agree; 5= strongly
agree). The rankings were summarized and shared with the
Scientific board. In our study, we defined an agreement
level of 80% for 4+ 5 scores. In light of the results, additional
cut-off levels of agreementwere explored: regarding score4+
5 a stricter agreement level of 90% was considered as well,
while the same cut-off levels were evaluated for score 5.

The median of achieved scores was calculated together
with the standard deviation (SD) and statistical analysis
was performed with R software.

Statements
The statements’ preparation consisted of summarizing evi-
dence provided by the most relevant and updated literature
on each item concerning the rationale, disease, and treat-
ment. A non-systematic literature search was performed
in databases (PubMed, Scholar) to identify relevant scien-
tific evidence to support statements. The scientific board
discussed and approved 18 statements concerning the
main topics (rationale, disease, treatment, and a final state-
ment). The selection of evidence to support every single
statement was performed on the base of the boards’ experi-
ences and personal practice. Statements are presented in
this section together with the evidence in their support.

The statements are reported in detail in the Supplemental
material.

Results
All 15 participants completed the vote phase for all state-
ments. Globally, the total percentage of agreement of all
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statements was 90.4%. On a Likert scale for agreement
from 1 to 5 point, the total mean score was 4.5. The
score 4 accounted for 27% of votes, while the score 5
accounted the 68% of votes. Detailed statistical findings
of the voting process are summarized in Table 1

By applying the criteria for the definition of consen-
sus (at least 80% agreement for 4+ 5 scores), 16 of the
18-statements proposed achieved the consensus level.
The 2 statements that have not passed the agreement
were statements 16 and 17, which achieved 66.7% and
60.0% of consensus respectively. For the statements
that reached consensus percentage of concordance was
85–90% for 2 statements, 90–95% for 7 statements and
100% for 7 statements (Statements 2, 4, 5, 6, 8, 10,
and 18). Considering the stricter cut-off of≥ 90% for
agreement level of 4+ 5, 14 statements have passed
the cut-off.

Table 2 shows the 16 statements with a cut-off of >
80% and 14 statements with a cut-off of >90% for 4+ 5
votes. Each single statement, the percentages of agreement

considering the scores 4+ 5, and the mean scores are
reported in Table 3.

In the analysis for consensus defined with score of 5,
three statements have passed the cut-off threshold of
80%, and two statements have passed the cut-off threshold
of 90%.

Discussion
The management of patients undergoing cataract surgery is
still uneven across Italy, as recently demonstrated by a
survey promoted by AICCER.13 For this reason, the execu-
tive board promoted the present Delphi study to enhance
awareness of the importance of following standardized,
evidence-based rules of practice.

The results of this Delphi study confirmed a high con-
sensus concerning most of the statements, and in general,
the mean score was very high, i.e., 4.5 on a 5-point item
scale, as well as the mean percentage of assessment was

Table 1. Summary of scores concerning the 18 statements.

Responders

Statements

Global

Total

Highest score

on Likert Scale

Score

4

Score

5

Score 4

+ 5

% Score 4

votes

% Score 5

votes

% Score 4+
5 votes

Relative score of

Statements % Mean

1 68 75 4 10 14 26.7% 66.67% 93.3% 90.7% 4.5

2 69 75 6 9 15 40.0% 60.00% 100.0% 92.0% 4.6

3 67 75 5 9 14 33.3% 60.00% 93.3% 89.3% 4.5

4 74 75 1 14 15 6.7% 93.33% 100.0% 98.7% 4.9

5 74 75 1 14 15 6.7% 93.33% 100.0% 98.7% 4.9

6 73 75 2 13 15 13.3% 86.67% 100.0% 97.3% 4.9

7 65 75 6 7 13 40.0% 46.67% 86.7% 86.7% 4.3

8 71 75 4 11 15 26.7% 73.33% 100.0% 94.7% 4.7

9 68 75 5 9 14 33.3% 60.00% 93.3% 90.7% 4.5

10 70 75 5 10 15 33.3% 66.67% 100.0% 93.3% 4.7

11 65 75 7 7 14 46.7% 46.67% 93.3% 86.7% 4.3

12 72 75 1 13 14 6.7% 86.67% 93.3% 96.0% 4.8

13 72 75 1 13 14 6.7% 86.67% 93.3% 96.0% 4.8

14 65 75 5 8 13 33.3% 53.33% 86.7% 86.7% 4.3

15 70 75 3 11 14 20.0% 73.33% 93.3% 93.3% 4.7

16 57 75 5 5 10 33.3% 33.33% 66.7% 76.0% 3.8

17 52 75 5 4 9 33.3% 26.67% 60.0% 69.3% 3.5

18 68 75 7 8 15 46.7% 53.33% 100.0% 90.7% 4.5

Global total 1220 1350 73 175 248 27.0% 64.8% 91.9% 90.4% 4.5

Table 2. Underlined in yellow statements exceeding the cut-off 4+ 5.

Cut-off score 4+ 5

Statements

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18

80%

90%
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Table 3. List of statements’ contents, percentages of agreement (considering the scores 4+ 5), and mean scores

(±standard deviation, SD).

Statement

% agreement

(scores 4+ 5)

Mean score

(SD)

Statements that achieved consensus (4+ 5 scores agreement >80%)
1. Management of patients undergoing cataract surgery is not uniform in Italy, especially in

terms of timing and duration of antibiotic and anti-inflammatory therapy, follow-up visits,

and choice of drugs

93.3% 4.5 (0.8)

2. Cataract surgery is associated with local inflammation and may be burdened by ocular

infection. In normal conditions, the epithelium covering the corneal incision spontaneously

heals in about 7 days.

100.0% 4.6 (0.5)

3. Patients with no sign of inflammation or infection at the pre-surgical visit need no

pre-operative treatment. The prophylactic use of antibiotics a few days prior to surgery is

not recommended because of the risk to induce bacterial resistance. The use of antiseptic

agents may be useful to reduce saprophytic bacteria, but only if it does not cause damage to

the ocular surface. The pre-operative management of patients undergoing cataract surgery

includes the use of artificial tears in the presence of dry eye and of bacteriostatic or

bactericidal agents in the presence of blepharitis, to minimize the risk of contamination of

the surgical wound.

93.3% 4.5 (0.8)

4. Based on available evidence demonstrating that povidone-iodine (PI) reduces bacterial load

on the ocular surface, the guidelines from the American Academy of Ophthalmology’s

(AAO) and the European Society of Cataract and Refractive Surgeons (ESCRS) recommend

the application of PI 5% on the ocular surface and PI 5–10% in the periocular skin

immediately prior to surgery.

100.0% 4.9 (0.3)

5. Intracameral cefuroxime could be highly effective in preventing pathogen growth in the

perioperative period, whereas it cannot guarantee antibacterial coverage for the entire

post-operative period required for surgical wound healing.

100.0% 4.9 (0.3)

6. The post-surgical management of cataract entails two main issues: (1) to control the

post-surgical inflammation, including symptom relief, and (2) to prevent ocular infection.

100.0% 4.9 (0,4)

7. Topical anti-inflammatory drugs and topical antibiotics are the pillars for the treatment of

inflammation and for the prevention of infections, respectively. It is advisable to add a

treatment of the ocular surface with preservative-free tear substitutes, to reduce the stress

induced by the surgical procedure and the topical therapy.

86.7% 4.3 (0.7)

8. In clinical practice, topical corticosteroids are generally used, for the first week, as a fixed

combination with antibiotics to enlarge the compliance of elderly patients who are the

majority of the candidates to cataract surgery.

100.0% 4.7 (0.5)

9. Among currently available fixed dose combinations (FDCs), tobramycin/dexamethasone,

netilmicin/dexamethasone, chloramphenicol/betamethasone, and levofloxacin/

dexamethasone are the most widely used in clinical practice, with comparable efficacy and

safety, as observed in clinical trials in the post-operative setting.

93.3% 4.5 (0.6)

10. The etiology of post-cataract infections includes both Gram-positive and Gram-negative

bacteria. The prophylactic use of broad-spectrum antibiotics, able to reduce or eliminate

the potentially infecting microbial load, is therefore desirable in the post-surgical setting.

100.0% 4.7 (0.5)

11. Commonly used antibiotics include aminoglycosides, chloramphenicol and quinolones.

Among quinolones, levofloxacin eye drops may significantly decrease the positive ocular

cultures and achieve adequate corneal tissue and aqueous humor concentrations for

preventing the growth of common ocular pathogens.

93.3% 4.3 (0.8)

12. In cataract surgery, topical antibiotics should be employed until the wound closure has

occurred, that can be considered complete after 7 days. To prolong the topical antibiotic

beyond wound recovery has no convincing justification, as well as antibiotic tapering is

senseless; these practices, leading to the use of doses <Minimum inhibitory concentration

(MIC), can promote bacterial resistance development.

93.3% 4.8 (0.6)

13. Among available corticosteroids, dexamethasone and betamethasone exhibit the most

powerful anti-inflammatory activity. Both are considered the gold standard for managing

post-operative ocular inflammation and are the reference treatment for controlled studies

on new drugs or treatments in development.

93.3% 4.8 (0.6)

(Continued)
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90.4%. Therefore, the global consideration of consensus
was particularly elevated.

Only two statements (i.e., statement 16 and 17) reported
a relatively low consensus grade, even if the percentages of
the agreement were 66.7% and 60%, respectively, and
86.7% of participants attributed the vote 5 to these
statements.

Statement 1 concerned the variable management across
Italy; the consensus was very high, as 93.3% of partici-
pants scored 4 or 5 (mean score 4.5). Therefore, there is
a shared understanding that this topic is controversial.

Statement 2 stated that cataract surgery is associated
with inflammation and risk of infection until the wound
has healed. The consensus was very high and was based
on convincing literature evidence and personal experience
by all participants.

Statement 3 concerned preoperative management.
There was a high consensus about the need to use adequate
products in selected patients as subjects without signs of
inflammation or infection do not require any treatment.

Statement 4 regarded the use of povidone-iodine in 5%
aqueous solution on ocular surface or 5–10% on periocular
skin, immediately before surgery. The consensus about this
statement was very high, as confirmed by 100% of agreement

with scores 4+ 5 and ameaningful voteof 4.9.As a result, this
procedure is well accepted and routinely practiced.

Statement 5 stated that intracameral cefuroxime is
highly effective but for a short time, so infection preven-
tion during the wound healing period is not guaranteed.
Again, consensus about this statement was extremely
high, as confirmed by 100% agreement with scores 4+ 5
and a meaningful vote of 4.9.

Statement 6 stated that the cornerstone of managing
patients undergoing cataract surgery is controlling inflam-
mation and preventing infections. As expected, the agree-
ment on this statement was extremely high.

Statement 7, besides emphasizing the importance of
using eye drops with corticosteroids and antibiotics,
recommended using artificial tears to reduce surgical
damage. The percentage of agreement was relatively
high (86.7%). However, it depends on the formulation of
the proposition. In fact, the statement encompassed two
distinct concepts: on the one hand, the established use of
antibiotics and anti-inflammatories, and on the other, the
use of artificial tears. This last statement created some per-
plexity in some participants.

Statement 8 regarded the use of corticosteroids with
antibiotics for the first week as a fixed combination to

Table 3. (Continued)

Statement

% agreement

(scores 4+ 5)

Mean score

(SD)

14. Treatment with corticosteroids capable of penetrating the anterior chamber for > 2 weeks

should be avoided, if not needed or in the absence of tonometry, as adverse events

(including increased intra-ocular pressure) are age-, dose- and time-dependent and may

occur even earlier.

86.7% 4.3 (0.9)

15. The topical administration of a fixed combination antibiotic/corticosteroid product should

start immediately after surgery and continue for a week, to support prophylaxis until

closure of the surgical wound.

93.3% 4.7 (0.6)

18. A new management strategy based on the topical administration of a FDC antibiotic/

corticosteroid product (4 times a day for eye drops, 3 times a day for gel) for 1 week after

surgery (with eventual prolongation of the anti-inflammatory treatment alone in patients

not achieving complete remission of inflammation after 7 days, or with the use of a ‘surface’

corticosteroid to aid recovery of the ocular surface), can represent a significant step

forward to reduce the unjustified use of prophylactic antibiotics after cataract surgery,

limiting the emergence of bacterial resistance, as well as an opportunity to optimize the use

and safety of the corticosteroid treatment

100% 4.5 (0.5)

Statements that did not achieved consensus level (4+ 5 scores agreement >80%)
16. The seven-day treatment with a potent corticosteroid could be sufficient in most patients

to completely control the anterior chamber inflammation, as well as the major

post-surgical ocular surface inflammation. Anyway, a follow-up visit or a contact to monitor

patient’s conditions is advisable one week after surgery to identify patients who have not

obtained a complete remission of the signs and symptoms of inflammation and need

therefore either a further fast visit or the personalization of the anti-inflammatory therapy.

66.7% 3.8 (1.1)

17. Although nonsteroidal anti-inflammatory drugs (NSAIDs) are very effective in reducing

the incidence and degree of post-operative cystoid macular edema (CME), it is known that

they can cause adverse side effects, including ocular surface abnormalities. Patients should

therefore be very carefully monitored during administration of topical NSAIDs.

60.0% 3.5 (1.4)

Orfeo et al. 751



optimize treatment adherence. Consistently, the consensus
was remarkably raised as the fixed combination is a wide-
spread and shared practice.

Statement 9 proposed a substantial equivalence among
fixed combinations. As a result, the agreement was fairly ele-
vated. However, some participants only partially agreed
about this assertion as they believe there is some difference
among fixed combinations, mainly concerning efficacy.

Statement 10 advised the use of broad-spectrum antibio-
tics. Again, the agreement level was particularly elevated,
underlined by 100% consensus and a high mean score.

Statement 11 declared the peculiarity of levofloxacin
regarding microbicidal activity and adequate, effective
concentration in ocular tissues. The agreement was high,
even if not all participants expressed complete agreement.

Statement 12 concerned the duration of antibiotic
prophylaxis (seven days) and the uselessness and even
harmfulness of tapering antibiotic treatment. Again, the
consensus was high, as documented by the raised mean
score (4.8). In fact, there is widespread awareness that anti-
biotics, even topically, must be limited to a minimum time.
Furthermore, even tapering may favor the emergence of
resistant bacteria. Accordingly, this behavior reflects the
recommendation of WHO on antibiotic stewardship.16

Statement 13 underscored the relevance of dexametha-
sone and betamethasone as gold-standard corticosteroids
to dampen ocular inflammation. Again, the consensus
was high, as confirmed by the high mean score (4.8).

Statement 14 considered the duration of therapy with high
penetrability topical corticosteroids in the routine cases that
should not be longer than two weeks in most patients to min-
imize the risk of adverse events. Again, the consensus was
high, with 86.7% of agreement and a mean score of 4.3.

Statement 15 stated that the fixed combination anti-
biotic/corticosteroid duration should start immediately
after surgery and last one week. The consensus level was
also high for this statement.

Statement 18 was mainly hinged considering the fixed
combination schedule, which should be limited to the
first week, eventually followed by a prolongation of anti-
inflammatory treatment in low responders, using
“surface” corticosteroids. The consensus was particularly
elevated as the percentage of agreement (4+ 5) was
100%, and the mean score 4.5.

On the other hand, only two statements did not achieve a
valuable consensus level, such as >80% of 4+ 5 scores.
Statement 16 proposed two different propositions. The first
concerned the proposal of a new seven-day approach using
a potent corticosteroid to reduce ocular inflammation
quickly. The second declaration proposed a follow-up visit
(or at least a contact) at seven days formonitoring the patient’s
condition. Unfortunately, the agreement was incomplete, as
documented by the low mean score (3.8). However, 67% of
participants expressed the vote 5. This relatively low accept-
ance may depend on the double proposition. In particular, a

seven-day follow-up visit could be challenging to organize
due to the elevated activity performed by cataract units,
even if the contact could be performed by telephone or
video call, as routinely used in UK.17,18 A reappraisal of
organizational procedures certainly requires time and suffi-
cient financial and personnel resources. Nevertheless, a
follow-up visit seven days after surgery (also by phone or
web) could allow to better personalize the management of
patients and could rationalize the useofmedications, avoiding
adverse events and antibiotic resistance.

Statement 17 concerned the use of NSAIDs to prevent
cystoid macular edema; in particular, it highlighted the
need to monitor patients treated with this therapeutical
option adequately. However, similarly to the previous
statement, close monitoring of patients requires a consider-
able commitment that can only sometimes be fulfilled.

The strength of this study regards the robust approach of
the Delphi method to validate a set of statements.
Moreover, another point of strength is the panel selected
by the AICCER board was particularly experienced in
cataract surgery. Finally, the high consensus reached for
most of the statements could give well-defined guidance,
in particular for the proper pharmacological management
of patients that underwent cataract surgery, in each pre-
operative, perioperative, and post-operative setting, with
a particular focus on fixed-dose combination (FDC) man-
agement. The limitation of the study could be individuated
in the relatively small number of participants and in the
national location of the study, although these features cor-
roborate the document as an answer to the Italian
state-of-art landscape depicted in the previous survey.13

Hopefully, the experience here reported on the Italian man-
agement of patients that underwent cataract surgery could
be inspiring for other countries in order to achieve consist-
ent and evidence-based management of these patients.

Conclusions
The management of patients undergoing cataract surgery is
complex and requires thorough expertise. However, there
is a need for a broader sharing of standardized procedures
based on robust scientific evidence.

This Delphi study garnered a particularly high level of
consensus as the average percentage of agreement was
90% and the average vote was 4.5 on a 5-point Likert
Scale. Therefore, the participants felt they could largely
agree with and approve the statements proposed by the
board. In addition, the Delphi study identified some
points that are highly shared and endorsed. In particular,
a new model approach for post-operative therapy can be
based on a seven-day course using a fixed high-potency
corticosteroid combination with a broad-spectrum anti-
biotic. At the end of this cycle, the patient should be
re-evaluated in some way to continue any treatment in
the most appropriate and individualized manner possible.
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