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Why talc remains the pleurodesis agent of 
choice
As the world’s most commonly used pleurodesis 
agent today, talc boasts the largest body of evi-
dence on efficacy and the most comprehensively 
evaluated and evidenced adverse events profile. 
While talc remains the pleurodesis agent of choice 
in patients with malignant pleural effusions,1–4 its 
use in patients with pneumothorax (including re-
current pneumothorax) has been limited – large-
ly due to unfounded concerns regarding cases of 
acute respiratory distress syndrome (ARDS) and 
the presence of asbestos.5–7

STERITALC® is not associated with ARDS
Rare but important side effects resulting from 
the systemic absorption of talc have been report-
ed.8–11 Most reports of acute respiratory distress 
syndrome (ARDS), however, have emanated from 
studies conducted in North America and the UK 
which used small particle, non-calibrated talc 
and/or doses up to and exceeding 10 g per hemi-
thorax.6,11–13 These striking regional differences 
soon gave rise to concerns about a link between 
particle size and extrapleural talc deposition re-
sulting in pleural inflammation.14 Clinical trials 
conducted by Maskell et al.15 suggested that hy-
poxemia and ARDS following talc pleurodesis are 

likely to be linked to lung and systemic inflam-
mation and that those inter-country differences 
in incidence may be linked to talc particle size. 
Similar results have been reported elsewhere16 
but contrast with a large multicenter, prospective 
cohort study which reported no talc-related ARDS 
among a total of 558 patients with malignant pleu-
ral effusions.17 

Maskell et al.’s15 decision to use chemically identi-
cal talc products from the same manufacturer ef-
fectively dispelled another hypothesis about talc 
and ARDS, namely that ARDS could be linked to 
the presence of contaminants in the talc prepa-
rations used.18,19 Crucially, the use of smaller 
doses of calibrated large-particle talc – standard 
practice in Europe – is associated with a low in-
cidence of ARDS and serious hypoxemia.1,14,18 
STERITALC® is a size-calibrated talc product.

STERITALC® is asbestos-free
Concerns regarding the harmful effects of asbes-
tos contamination have likely had their origin in 
early reports of miners exposed to impurities in 
talc dust resulting in malignant disease, and more 
specifically mesothelioma.20,21 However, prepara-
tions intended for either cosmetic or medical use 
have been subject to testing since the 1970s.22,23 
Despite this fact, and despite the lack of any ev-
idence to support a causal relationship between 
talc and mesothelioma,21,23–26 many authors con-
tinue to advise against the use of talc.13,27

Why the interest in alternatives?
The main driving factor behind the growing in-
terest in alternative sclerosants, however, ap-
pears to be local availability and cost.13 Especial-
ly in regions of the world in which graded talc is 
not (or not easily) accessible,28 physicians rely on 
identifying and/or developing alternative sclero-
sants.28–31 

In the USA, STERITALC® is approved as a pharmaceutical 
product.
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The continued surge in the number and popular-
ity of alternative pleurodesis agents is best illus-
trated by the ever-increasing size and scope of rel-
evant systematic reviews published over the past 
two decades. For their 2004 Cochrane review and 
meta-analysis of pleurodesis for malignant effu-
sions, for instance, Shaw & Agarwal32 took into 
account a total of 36 randomized controlled trials 
(RCTs) totaling 1,499 participants and evaluating a 
total of 11 sclerosants. Due to the paucity of avail-
able data at the time, their more detailed analy-
sis was limited to just six sclerosants (talc, bleo-
mycin, tetracyclines, Corynebacterium parvum, 
mitoxantrone and mepacrine), with a particular 

focus on just three (talc, bleomycin and tetra-
cyclines). In their 2016 follow-up review, Clive 
et al.33 evaluated 62 randomized trials including 
3,428 participants. Having initially planned to re-
port on 14 interventions, the authors subsequent-
ly added further sclerosants whose existence they 
had not been aware of prior to the start of their 
review. 

The sheer speed of developments within the field 
meant that the next update, undertaken just two 
years later,1 featured a number of additional in-
terventions and sclerosants (see Table 1 for de-
tails of these developments).

Table 1: Interventions included in Cochrane systematic reviews (2004 to 2020)

Intervention Shaw & Agarwal 200432 Clive et al. 201633 Dipper et al. 20201

Talc (poudrage) ✓ ✓ ✓

Talc (slurry) ✓ ✓ ✓

Talc via IPC ✓

Bleomycin ✓ ✓ ✓

Tetracyclines ✓ ✓ ✓

Doxycycline ✓ ✓ ✓

Iodine ✓ ✓

C parvum ✓ ✓ ✓

IPC ✓ ✓ ✓

IPC – not daily drainage ✓

IPC – daily drainage ✓

Mitoxantrone ✓ ✓ ✓

Mustine ✓ ✓ ✓

Mepacrine ✓ ✓ ✓

Interferon ✓ ✓

Triethylenethiophosphoramide ✓ ✓

Adriamycin ✓ ✓

OK-432 ✓ ✓

Silver nitrate ✓ ✓

Cisplatin ✓ ✓

Autologous blood ✓

Urokinase ✓

Streptokinase ✓

Endostatin ✓

Mistletoe ✓
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Talc remains the sclerosant of choice
While the scope of the reviews has increased 
enormously over the past two decades, their con-
clusions regarding the safety and efficacy of talc 
have remained consistent. Shaw & Agarwal32 con-
cluded that the available evidence supported “the 
use of talc as the sclerosant of choice, and thora-
coscopic pleurodesis as the preferred technique 
for pleurodesis based on efficacy”. Clive et al.33 
stated that talc poudrage is more effective in MPE 
than a number of other frequently used methods 
(including tetracycline and bleomycin). 

The most recent network meta-analysis on inter-
ventions for the management of pleural effusions 
by Dipper et al.1 found talc poudrage and talc 
slurry to be “effective methods for achieving a 
pleurodesis, with lower failure rates than a num-
ber of other commonly used interventions”. 

In terms of adverse effects, the authors conclud-
ed there was little evidence of differences in the 
levels of fever and pain associated with the com-
monly used sclerosants (when compared with talc 
slurry). There was also little evidence of a differ-
ence in mortality rates when compared with talc 
slurry.

Much interest. Little evidence
Despite a clear and robust evidence base in fa-
vor of talc,1–3,34–38 the debate regarding the best 
pleurodesis agent continues:7,39 a situation that 
is mainly due to the paucity of high-quality stud-
ies and the sheer heterogeneity of study designs 
(types of interventions, methods of patient se-
lection, and doses used). This situation is further 
exacerbated by the fact that secondary outcomes 
and adverse events are reported in a highly in-
consistent manner, making evidence-based rec-
ommendations at best a challenge, at worst im-
possible.1,32,33

The British Thoracic Society (BTS), the Spanish 
Society of Pulmonology and Thoracic Surgery 
(SEPAR), and the American Thoracic Society 
(ATS) currently recommend chemical pleurode-
sis using either talc poudrage or talc slurry.2,3,34,36 

The revised BTS guidelines35 (which have been 
under consultation since June 2022) remain ex-
tremely cautious in their approach, providing 
carefully worded statements regarding the reli-
ability or lack of robustness of findings and re-
fraining from giving recommendations where 
the evidence remains unsatisfactory. While this 
is the correct approach to evidence-based medi-
cine, it does not provide much guidance to physi-
cians having to navigate the latest innovations or 
making a determination regarding the quality of 
the available evidence. The current landscape of 
confusing and often contradictory information is 
perhaps best illustrated by exploring the evidence 
available on two alternative pleurodesis agents, 
and how these compare to talc.

Iodopovidone 
Iodopovidone (aka povidone-iodine) is a broad-spec-
trum and low-cost antiseptic agent widely available 
in different forms (e.g., topical solution, topical 
ointment, shampoo, and surgical scrub). Hailed as a 
low-cost alternative to talc, its efficacy appears to be 
similar to talc and superior to bleomycin.30,40

There have been just three RCTs comparing talc 
products with iodopovidone. In their RCT involv-
ing 73 patients with either MPE or pneumothorax, 
Agarwal et al.19 found iodopovidone to be equally 
as effective as cosmetic talc (with similar, minor 
side effects) when instilled by tube thoracosto-
my. Their overall preference for iodopovidone 
(and perhaps the motivation behind the study) 
appeared to be grounded in the fact that the med-
icated form of talc is both expensive and difficult 
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Article Type of  
article/study N Diagnosis Success rate Duration of  

hospital stay Complications Other Compared with

Agarwal et al. 201119 RCT 73 (39 iodopovidone v 34 
cosmetic talc)

MPE (38) and pneumothorax (35) Complete response: 92.3% in iodopovi-
done group, 88.2% in talc group. 
Complete or partial success by indication:  
MPE: 90% with talc, 95% with iodopovi-
done; pneumothorax: 100% for both talc 
and iodopovidone

No information Pain: All patients experienced chest pain. 
Fever: 4/39 in iodopovidone, 5/34 in talc group
Empyema: 1/39 in iodopovidone, 1/34 in talc group.
ARDS – none
Hypotension - none

Time to pleurodesis: 
1 day (1-2) in iodopovidone 
group, 
1 day (1-1.25) in talc group

Cosmetic talc (sterilized and 
asbestos-free, particle size 20-60 
mm), slurry

Mohsen et al. 201141 RCT 42 (22 talc, 20 povidone-io-
dine)

MPE Complete or partial response: Talc: 91%, 
Pov: 85%
Failure: Talc 9%, Pov 15%

Talc: 5.7 ± 2 
Pov: 4.5 ± 1.1

Pain Talc: 18% vs 0% in Pov
Fever Talc 18% v 5% in Pov

STERITALC®, 4 g, poudrage

Ibrahim et al. 201542 RCT 39 (21 talc v 18 povidone-io-
dine)

MPE Talc: 80.9%
Pov:72.2%

Talc: 4.7 ± 1.2 
Pov: 4.2 ± 1.0

Talc (%) Pov (%)
Pain none 33.3 50

minor 57.1 50
moderate 9.5 0
severe 0 0

Fever 19.2 22.3

STERITALC®, 5 g, slurry

Kahrom et al. 201729 Prospective observational study 63 MPE 82.2% complete or good response (failure 
after 6 months 17.8%)

No information 26.9% mild to moderate pain.  
 
No patient showed pleuritic chest pain, dyspnea, hypotension, 
visual loss, or fever.

Matus & Ho 201946 Retrospective review 13 MPE 76.9% complete pleurodesis No information 31% intra-procedural pain,  
8% pleural space infection

Median time to pleurodesis 5 
days (range 3 to 35)

Garzón et al. 202047 Retrospective review 45 MPE 93.3% had either complete or partial  
resolution of effusions

No information 20% chest pain Mean chest tube duration was 
5 days

Terra et al. 202048 Retrospective chart review 114 (iodine in 52%, silver 
nitrate 46%, talc 2%)

MPE Pooled data only. Recurrence in 3.5%,  
repeat procedure in 1.8%

No information Pooled data only. 68.4% had adverse events, of which grade 
≥28.1%: in order of frequency: hypoxia 17/31, severe pain 12/31. 4 
deaths directly related to procedure

Table 2: High-quality and lower-quality evidence on iodopovidone vs talc

to obtain in India and that cosmetic talc would 
therefore have to be checked for particle size and 
the absence of asbestos prior to use. The unavail-
ability of talc in Egypt “despite its cost effective-
ness” was also the motivation behind the RCT 
conducted by Mohsen et al.,41 which compared 
talc poudrage (using STERITALC®) with iodopovi-
done in 42 patients with MPE. While based on a 
relatively small sample size, their findings (a com-
plete response rate of 85 % for iodopovidone vs 
97 % for talc) certainly support iodopovidone as 
a safe pleurodesis agent with an efficacy close to 
that of talc and the potential to reduce time spent 
in hospital. Ibrahim et al.42 tested the instillation 
of iodopovidone vs talc slurry (also using STER-
ITALC®) in 39 patients with MPE. While patients 
in the talc group reported slightly more (moder-
ate) pain, talc appeared to produce lower levels of 
fever than iodopovidone. With an overall success 

rate (complete and partial response) of 80.9 %, talc 
slurry proved superior to iodopovidone (72.2 %). 
Due to the small numbers involved, however, this 
difference was not reported as significant.

Iodine, however, is not without its own inherent 
problems. In addition to causing severe allergic 
reactions, particularly in individuals with aller-
gic diathesis, it can also precipitate thyrotoxi-
cosis in patients with subclinical hyperthyroid-
ism.30,43 Hypertensive peaks and postoperative 
visual loss have also been reported following io-
dopovidone pleurodesis.44,45

Evidence-based practice requires evidence
The three RCTs summarized above illustrate the 
difficulties involved in interpreting limited data 
from relatively small studies involving highly 
heterogeneous methodologies (with differences 
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Article Type of  
article/study N Diagnosis Success rate Duration of  

hospital stay Complications Other Compared with
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ranging from type of talc used to method of ad-
ministration). The majority of research available 
is in the form of retrospective reviews, a type of 
study that is associated with increased bias and 
inconsistencies in the quality and availability of 
relevant clinical information. Table 2 lists some 
examples of non-RCT studies within this field. 
These range from higher-quality prospective 
studies on the safety and efficacy of iodopovidone 
(but without a comparator) to often very small 
retrospective studies with highly heterogeneous 
outcomes which range from ‘complete response’ 
and ‘complete or partial response’ to ‘failure rate’ 
in a study involving pooled data for different pleu-
rodesis agents. 

While retrospective studies can provide valuable 
information on outcomes and complications, and 
provide a useful illustration of the ways in which 

local differences pertaining to clinical experience 
and the availability and cost of sclerosants may 
inform local preferences and reporting, they do 
not constitute robust clinical evidence. RCTs re-
main the gold standard for evidence-based deci-
sion-making. 

The paucity of high-quality data on iodopovi-
done vs talc currently precludes any definitive 
statements and recommendations.

Autologous blood pleurodesis (ABP)
ABP appears to be mainly used for sealing post-
operative air leaks (see Table 3, page 10) and has 
been reported as showing promise in expediting 
the resolution of this surgical complication.49 
The literature supporting the use of talc for this 
indication appears limited,50,51 possibly due to 
concerns about talc as a permanent foreign body 
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with the potential to cause inflammation. The use 
of ABP has been more widely studied in this pa-
tient group. 

Without robust evidence, ABP remains 
experimental
Of three randomized controlled trials involving 
ABP,31,52,53 only one has compared ABP with talc. 

In 2006, Shackcloth et al.52 conducted an RCT 
comparing ABP with standard treatment. Given 
that standard treatment was tube thoracostomy 
alone, the study effectively compared ABP-based 
pleurodesis with no pleurodesis. Perhaps unsur-
prisingly, ABP proved far superior to ‘standard 
treatment’ at achieving cessation of air leak, in 
addition to having the potential to expedite dis-
charge from hospital. Naturally, these results do 
not permit inferences to be drawn about the effi-
cacy of ABP compared to other sclerosants. Sim-
ilar problems are attached to the clinical trial by 
Andreetti et al.53 

Instead of comparing ABP-based pleurodesis to 
other, comparable procedures, the study was ef-
fectively designed as a dose-ranging study to de-
termine the most effective volume of autologous 
blood to use for pleurodesis. The trial was able to 
confirm that 100 ml of autologous blood appear to 
be more effective than 50 ml at achieving a rapid 
cessation of air leak and earlier discharge. How-
ever, it also revealed that the higher dose was as-
sociated with increased side effects. Due to their 
sole focus on ABP, both of these studies should 
therefore be regarded as relatively early stage, ex-
ploratory research. 

Only one RCT comparing ABP with talc
The only RCT to have compared ABP with talc31 is 
also the only RCT to date to have explored use of 
ABP in patients with MPE. While 100 ml autologous 

blood followed by 50 ml saline proved less effec-
tive at achieving pleurodesis than 4 g STERITALC® 
in 100 ml saline (82 % vs 87 %, respectively), ABP 
was reported to cause less fever and pain and re-
duced time to discharge (10.2 ± 2.7 compared with 
12.8 ± 3.4 in the talc group). The study, however, 
had a number of limitations. Firstly, the reporting 
of pleurodesis-related complications was in the 
hands of unblinded physicians. 

An unfortunate shortcoming given that side ef-
fects are one of the most crucial aspects in ascer-
taining a sclerosant’s safety profile. Secondly, the 
study only considered short-term efficacy (at 30 
days). While perhaps unsurprising given the early 
stage of ABP research, this is in stark contrast to 
the availability of robust long-term data for talc, 
taken at 60, 90 and even 180 days.54,55 Further 
studies will be needed to explore the long-term 
efficacy of ABP. 

There is also an ongoing lack of consensus re-
garding the optimal blood volume to be instilled, 
meaning that more research will be needed to ex-
plore the relationship between dose, efficacy and 
adverse events.

Physician preference is a driving force
The motivation behind the Keeratichananont et 
al.31 study may provide an interesting insight, the 
authors averring that “in real clinical practice”, 
talc is “significantly associated with both minor 
(…) and major adverse events”, including ARDS 
– despite the fact that this statement contradicts 
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the robust RCT-based evidence of even the most 
recent Cochrane review1. It suggests that phy-
sician preference may be a strong driver in the 
search for alternative sclerosants and in the selec-
tive reporting of the available evidence. In their 
discussion, the authors concede that the “unique 
respiratory and systemic toxicities” mentioned 
are only associated with doses “much higher than 
5 g” and “small particle size talc”. Notwithstand-
ing this qualifying comment, they do not shy away 
from emphasizing the need to find alternatives to 
talc due to “ongoing concern regarding the safety 
of talc administration” per se. The authors’ failure 
to comment on the fact that neither ABP nor talc 
were associated with any serious side effects is 
perhaps particularly telling in this regard.

A persistent lack of robust data
As with iodopovidone, the majority of ABP-relat-
ed research currently available is in the form of 
retrospective reviews. Table 3 lists some examples 
of non-RCT studies on ABP, which help illustrate 
the vast variability in hypotheses tested and out-
comes reported. A retrospective case review by 
Akar et al.56 compared patients with persistent 
air leak who had received 60 ml of autologous 
blood with patients who had received 120 ml of 
autologous blood. The higher dose resulted in a 
much-reduced length of hospital stay – mirroring 
results of the Andreetti et al. trial.53 In contrast 
to the Andreetti53 trial, however, the higher dose 
also produced considerably more pain. As the pre-
cise mechanism of autologous blood pleurodesis 
remains to be fully understood56 and because the 
majority of air leaks seal spontaneously,57,58 much 
of the literature in this particular area of study re-
mains concerned with efficacy and dosing. A re-
cent study by Hasan et al.59 in 2021, for instance, 
compared ABP using 90 ml of autologous blood 
with no ABP. While chest drain removal occurred 
sooner in patients receiving 90 ml of autologous 

blood, discharge outcomes were actually better in 
patients who had not received ABP, with 95.9 % 
of the no ABP patients being discharged within 21 
days, compared to just 83.7 % of the ABP patients.

The wide variability in hypotheses studied and 
outcomes reported, and the paucity of data on 
ABP vs talc (and ABP in MPE), make it impossible 
to view this choice of sclerosant as anything oth-
er than experimental. 

Further research, including randomized con-
trolled trials comparing ABP with talc and other, 
more established sclerosants will be needed in 
order to build a more comprehensive and robust 
evidence base on both safety and efficacy. Until 
then, the use of ABP should be restricted to the 
realm of clinical research.
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Article
Type of  
article/
study

N Diagnosis Success rate Duration of  
hospital stay Complications Other Compared 

with

Shack-
cloth et al. 
200652

RCT 20 (10 
with 
ABP 120 
ml, 10 
without)

Persistent 
air leak 
after lo-
bectomy

ABP: Median interval 
from first treatment 
to effective seal: 
1 day

No ABP: median 
interval was 3 days. 
80% still had air leak 
on postoperative day 
10 and crossed over 
into study arm

ABP: time to dis-
charge 12 days

No ABP: time to dis-
charge 13.5 days

Fever: 
ABP: 10%
No ABP: 20%

Empyema:
ABP: 0%
No ABP: 5%

ABP: Median 
duration of 
air leak 5 
days 

No ABP: Me-
dian duration 
of air leak 11 
days

N/A

Andreetti 
et al. 
200753

RCT 25 (12 
ABP 50 
ml, 13 
ABP 100 
ml)

Air leak 
after pul-
monary 
lobecto-
my

Air leaks stopped 2.3 
± 0.6 in 50 ml group 
1.5 ± 0.6 in 100 ml 
group

Tube withdrawn 
24 hours after ces-
sation of air leak, 
discharged after 
another 24 hours 

None observed Air leakage 
sealed within 
72 hours in 
all patients

ABP 100 ml

Keera-
tichan-
anont et 
al. 201831

RCT 110 (56 
ABP 
100 ml, 
54 talc 
slurry)

MPE Pleurodesis success 
rate at 30 days:
ABP: 82%
Talc: 87%

ABP 10.2 ± 2.7 
versus 12.8 ± 3.4 in 
Talc group

Pain: 9% need-
ed opioids in 
ABP group, 
28% in Talc 
group

Fever: ABP 9% 
vs 28% in Talc 
group

STERITALC® 
(slurry), 4 g

Akar et al. 
202056

Retro-
spective 
review

42 (20 
receiv-
ing 
60 ml 
blood, 
22 re-
ceiving 
120 ml 
blood)

Persistent 
air leak 
of more 
than sev-
en days

60 ml: 50% air leak 
stopped in first 48 
hours vs 90.9% in 120 
ml group

60 ml: 9.6 ± 3.6 days 
vs 4.7 ± 1.2 days in 
120 ml group

60 ml: 10% 
pain
120 ml: 27.3% 
pain

60 ml: 
cessation of 
air leakage 
4.5±2.8 days, 
time to tube 
removal 
7.5±3.3 days 
vs 2.1±1.2 
days and 
3.1±1.3 days 
respectively 
in 120 ml 
group

ABP 120 ml

Hasan et 
al. 202159 

Retro-
spective 
cohort 
study

139 
(ABP 90 
ml vs no 
ABP)

Pro-
longed 
postoper-
ative air 
leak

First ABP administra-
tion was successful 
in 22/34 patients 
(64%). 21/22 (95%) 
of these patients had 
resolution of the air 
leak within first 24 
hours. Chest drain 
removed within 30 
days: 100%. 

No ABP: chest tube 
removal within 30 
days: 89%

ABP: discharge 
within 21 days: 
83.7% 

No ABP: discharge 
within 21 days: 
95.9%

None reported ABP: mean 
11 days to 
chest drain 
removal

No ABP: 
mean 16 
days to 
chest drain 
removal

N/A

Table 3 High-quality and lower-quality clinical evidence on ABP vs talc
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