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Abstract
Background: Human albumin is an expensive therapy with inappropriate use in many clinical conditions. Inappropriate use of
albumin imposes a substantial economic burden on the healthcare system and society. Drug use evaluation (DUE) is one method of
assessing the appropriateness of drug use which has been powered by increasing concern about the cost-effectiveness of drugs. The
objective of this study is to systematically review the appropriateness of albumin utilization in Iranian hospitals.
Methods: We searched the PubMed, MEDLINE, EMBASE, SCOPUS, and Google Scholar for articles in English and SID, Magiran,
Medlib, and Irandoc for articles in Persian from 1997 to 2018. Studies on the DUE of albumin in Iranian hospitals were included in
this study. Articles conducted outside Iran, editorials, letters and review articles were excluded.
Results: In total, eight studies were selected for the final review. The majority of the papers were conducted in Tehran. In most studies,
the highest albumin consumption was related to the intensive care unit. The most frequent reasons for prescribing albumin were
edema, hypoalbuminemia, volume expansion after heart surgery, ascites, cardiac surgery and cirrhosis. Of the studies included, five
studies evaluated the costs of drug use.
Conclusion: Our findings show that inappropriate use of albumin imposes a relatively high additional cost on the society. The
included studies show that the percentage of inappropriate use of albumin is relatively high in Iran and this abuse is an essential
problem in Iranian hospitals. Prescription based on standard guidelines could improve rational use of albumin and lead to savings
in treatment costs.
Keywords: Albumins, Drug utilization review, Health expenditures, Review
Cite this article as: Rezapour A, Javan-Noughabi J, Salehiniya H, Kassani A, Ahmad Sadeghi A. Albumin usage in Iran. Arch Iran
Med. 2019;22(12):722–727.
Received: September 30, 2018, Accepted: July 7, 2019, ePublished: December 1, 2019

Introduction
Inappropriate use of drugs is one of the major problems
in health care systems.1-4 Drugs should be prescribed
based on valid guidelines and the clinical requirements
of patients.5 Recently, drug use evaluation (DUE) studies
are increasingly used as an effective method for assessing
the appropriateness of drug use in treatment of patients.6
DUE is one way of improving the cost-effectiveness
of drugs which is used to optimize drug costs through
improvement of rational use of drugs.7-9 The World Health
Organization (WHO) addressed drug utilization as the
marketing, distribution, prescription and use of drugs in a
society, considering its consequences: medical, social, and
economic.10 DUE is especially important for expensive
and high consumption drugs with limited therapeutic
guideline.11 Albumin is an expensive drug with vast
clinical utilizations such as plasmapheresis, paracentesis,
extensive burn, spontaneous bacterial peritonitis and
nephrotic syndrome.12 However, inappropriate use of
albumin has become an issue of controversy in the health

care system.13,14 Since albumin imposes an additional
economic burden on the healthcare system, DUE for this
drug is very necessary. Several DUE studies of albumin
in Iranian hospitals have been published in the medical
literature in recent years.15,16 However, there has been no
systematic review to assess these DUEs of albumin.
Aim of the Review
The aim of this study is to conduct a systematic literature
review of the “Evaluation of Albumin Utilization in Iran”.
We reviewed the published information on reasons for
albumin prescription, the percentage of inappropriate use
of albumin and its costs. This review will facilitate better
utilization of albumin and help to improve decisionmaking.
Material and Methods
A systematic review of the literature was performed
in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
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Identification

statement.17 The objective of this study was to systematically
review the use of albumin with respect to clinical and
economic outcomes in Iranian hospitals. In this systematic
review, we searched the PubMed, MEDLINE, EMBASE,
SCOPUS, and Google Scholar for articles in English
and SID, Magiran, Medlib, and Irandoc for articles in
Persian from 1997 to 2018. We also manually searched
the reference lists of the obtained articles. The search
strategy was: (“Serum Albumin” OR “Albumin, Serum”
OR “Plasma Albumin” OR “Pharmaceutical Preparations”
OR “Preparations, Pharmaceutical” OR “Pharmaceutic
Preparations”
OR
“Preparations,
Pharmaceutic”
OR “Pharmaceutical Products” OR “Products,
Pharmaceutical” OR “Pharmaceuticals” OR “Drugs”)
AND (“Drug Utilization Review” OR “Evaluation,
Drug Utilization” OR “Drug-Use Review” OR “Drug
Use Review” OR “Drug-Use Reviews” OR “Reviews,
Drug-Use” OR “Review, Drug Utilization” OR “Drug
Utilization Reviews” OR “Reviews, Drug Utilization”
OR “Utilization Reviews, Drug” OR “Utilization
Review, Drug” OR “Drug Utilization Evaluation” OR
“Drug Utilization Evaluations” OR “Evaluations, Drug
Utilization” OR “Utilization Evaluation, Drug” OR
“Utilization Evaluations, Drug” OR “Review, DrugUse” OR “Review, Drug Use”) AND (Iran OR “Islamic
republic of Iran”). Citations were integrated into EndNote
8 and duplicates were then automatically deleted. Two
independent reviewers (JJN and AS) reviewed the other
articles. We included English and Persian articles reporting
on DUE of albumin in Iran. Articles performed outside
Iran, editorials, letters and review articles were excluded.
Using a data extraction form, we conducted an evaluation

of the eligible studies. For each article included in the final
review, data on study population and sample size, study
settings, the greatest prescription of albumin in terms of
hospital wards and reasons for prescription, the percentage
of inappropriate use of albumin, the most frequent reason
for inappropriate use of albumin and cost of albumin
were extracted. The correct and appropriate usages were
defined as prescription corresponding to the accepted
indications. In the included studies, indications for
defining appropriate use of albumin were extracted from
the most up to-date and comprehensive evidenced-based
guidelines.18,19 This process was performed independently
by two authors (JJN and AR).
Results
Figure 1 shows the procedure of literature search. After
screening the titles and abstracts, 48 records were identified
through database searching and 2 additional records were
identified through other sources. After the deletion of
duplicates (n = 17), 33 records remained. The full texts
of these records were reviewed. Finally, 25 articles were
excluded because they did not meet the eligibility criteria
for the review. Eight studies were suitable for inclusion in
this systematic review.15,16,20-25
Quality Assessment
In order to assess the quality of the articles, a checklist
prepared by the Joanna Briggs Institute (JBI) was used.26
The purpose of this appraisal is to assess the methodological
quality of a study and to determine the extent to which a
study has addressed the possibility of bias in its design,
conduct and analysis. All papers were evaluated based on

Records identified through
database searching
(n = 48)

Additional records identified
through other sources
(n = 2)

Records screened
(n = 33)

Records excluded
(n = 17)

Eligibility

Full-text articles assessed
for eligibility
(n = 8)

Full-text articles excluded
(n =25)

Included

Screening

Records after duplicates removed
(n =50)

Studies included
(n =8 )

Figure 1. PRISMA Flow Diagram of the Selection Process Used to Identify Studies for Inclusion in This Review.
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data relevance and methodological rigor. The results of
quality assessment are presented in Table 1.

for administration showed that the most frequent reasons
for prescribing albumin were edema, hypoalbuminemia,
volume expansion after heart surgery, ascites, cardiac
surgery and cirrhosis (appropriately and inappropriately).
Among the included studies, five studies evaluated the
costs of drug use.15,20,21,23,25 These studies showed that
inappropriate use of albumin imposed a relatively high
additional cost on the society.
Table 3 shows the percentage of inappropriate
prescription of albumin with respect to reasons for
prescription. Seven studies reported these results. For
example, all albumin prescriptions for plasmapheresis were
appropriate in different studies.15,16,20,22

General Characteristics
The general characteristics of eligible articles are shown
in Table 2. These studies had been conducted during
2011–2017. Of the eight selected articles, four (50%)
were conducted in Tehran15,16,22-24; the three remaining
studies were performed in Mashhad,25 Tabriz20 and
Mazandaran.21 There was no article about the evaluation
use of albumin in other provinces of Iran. In most studies
(n = 6), the highest albumin prescription was recorded in
the ICU.16,20-24 In two studies, most albumin prescriptions
pertained to the burns ward and the internal ward.15,25
The results from this study show that the percentage of
inappropriate use of albumin is between 36–95% in Iran,
indicating a high prevalence of irrational use of albumin.
On the other hand, in five studies, the irrational use of
albumin was reportedly more than 70%.15,16,20,22,23 An
overview of albumin prescriptions with respect to reasons

Discussion
To our knowledge, the present study is the first systematic
review of albumin use evaluation in Iran. The main
purpose of this systematic review was assessment of the
inappropriate use of albumin and its costs. The number
of albumin use evaluation studies in Iran was limited. This

Table 1. JBI Critical Appraisal Checklist Applied for the Included Studies

Author
Name/Year

Sample was
representative?

Participants
Sample
were
size was
appropriately
adequate?
recruited?

Study
subjects
and the
setting were
described?

Data
analysis
was
conducted?

Objective,
standard
criteria
were
reliably
used?

Confounding
Appropriate
factors/
statistical
subgroups/
analysis was differences were
used?
identified and
accounted for?

Subpopulations
were identified
using objective
criteria?

Shafiee20

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Ala21

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Kazemi

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

JahangardRafsanjani16

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Farsad

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Talasaz24

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Zolfagharian25

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Foroughinia15

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

22

23

Table 2. General Characteristics of the Included Studies
Overall
Cost

Cost of
Inappropriate
Albumin Use

Hypoalbuminemia

$369 268

$274 607

Author

Year

Setting

Sample Size

Shafiee20

2016

Tabriz

210 patients

ICU and
surgery

76.2%

Edema

Ala21

2015

Mazandaran

100 patients

ICU

37%

Hypoalbuminemia

—

$25 868

$4904

Kazemi 22

2013

Tehran

120 patients

ICU

%95

Edema

Intractable edema

—

—

74.8%

Cardiac surgery

Cardiac surgery

—

—

93.7%

Ascites and edema

Hypoalbuminemia

—

$259 612.5

—

—

JahangardRafsanjani 16

2011

Tehran

135 patients

ICU-open
heart

Farsad

2016

Tehran

300 patients

ICU

23

Percentage of The Most Frequent
Inappropriate Reason for Albumin
Albumin Use
Prescription

The Most Frequent
Reason for
Inappropriate
Albumin Prescription

Wards
with Most
Albumin Use

Talasaz24

2012

Tehran

69 patients

ICU

36.2%

Cardiac surgery

Hypoalbuminemia
and nutritional
suppose

Zolfagharian25

2017

Mashhad

50 patients

Burns ward

62%

—

—

—

$17 477

Foroughinia15

2017

Shiraz

110 patients

Internal ward

87.3%

Cirrhosis

Nephrotic
syndrome without
hypoalbuminemia

$48 928

$42 920

ICU, intensive care unit.
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Table 3. Percentage of Inappropriate Prescription of Albumin with Respect to Reasons for Prescription
Shafiee 20

Kazemi 22

Edema

62.9%

100%

Hypoalbuminemia

100%

Nutritional support

100%

Jahangard-Rafsanjani 16

Farsad 23

Talasaz 24

Zolfagharian25

100%

36.2%

19.35%

100%

24.4%

48.39%

Foroghinia 15
100%
100%

Nephrotic syndrome

0%

0%

0%

96.2%

Plasmapheresis

0%

0%

0%

0%

Paracentesis

50%

0%

11.7%

Pleural effusion

100%

Cardiac failure

00%1

95.8%

Acute normo-volumic shock

100%

Liver failure and hepatic resection

0%

ARDS

0%

Shock and dehydration and alkalosis

50%
100%

Hemorrhagic shock

0%

100%

Non-Hemorrhagic shock

0%

100%

Cirrhosis

65.5%

Hepatorenal syndrome

50%

Cerebral ischemia/brain tumor

100%

systematic review found eight articles that assessed the
pattern of albumin use.15,16,20-25 The included studies on
DUE for albumin were performed in only four province
of Iran. No evidence was identified on albumin utilization
in other provinces. Most of these scientific works were
performed in Tehran. A likely reason for the high number
of albumin use evaluation studies in Tehran could be the
abundance of hospitals in the capital of Iran. In the eligible
articles on albumin use evaluation in Iranian hospitals, the
percentage of inappropriate use of albumin varied from
36% to 95% in different hospitals. These results could be
due to variation in the settings of studies and methods used
for reporting albumin consumption. Table 3 shows the
percentage of inappropriate prescription for each reason.
This classification was not reported in two studies. The
most frequent reason for appropriate albumin prescription
pertained to plasmapheresis. Different studies showed
that all albumin prescriptions for plasmapheresis were
appropriate.15,16,20,22 One of the most common reasons for
irrational prescription of albumin was hypoalbuminemia.
Three studies indicated that 100% instances of albumin
therapy due to hypoalbuminemia were inappropriate
but two studies indicated that this figure was lower
than 40%.15,16,20,24,25 A serum albumin level <3.5–4 g/
dL is defined as hypoalbuminemia.27 However, in many
studies, it has been shown that doctors do not pay enough
attention to serum albumin levels. Also, some studies have
revealed that albumin prescription in hypoalbuminemic
patients has no certain consequence on mortality or
morbidity.28 According to the guidelines, albumin can
be prescribed only in cases where the serum albumin
level is less than 2.5 g/dL.18,19 Then, in several guidelines,
hypoalbuminemia is not an appropriate indication for
the prescription of albumin. Kazemi et al showed in

their study that in many cases, doctors did not have any
estimate of serum albumin levels before prescription of
albumin.22 Jahangard-Rafsanjani et al showed that serum
albumin level was more than 2.5 g/dL for all patients
and the prescription of albumin for hypoalbuminemia
was irrational.16 Shafiee et al reported that most patients
with serum albumin levels >3.5 g/dL received albumin.20
Foroughinia et al found that 87% of albumin prescriptions
were inappropriate. In their study, nephrotic syndrome
without hypoalbuminemia was the most frequent reason
for irrational use of albumin. The results of their study
showed that only 13.6% of patients had an albumin serum
level <2 g/dL.15 Nutritional support was another reason for
inappropriate prescription of albumin. Regarding albumin
prescriptions for nutritional support, two studies indicated
that 100% of these prescriptions were inappropriate.16,20
Several guidelines state that albumin could be prescribed
for patients with malnutrition in the following conditions:
patients with diarrhea (>2 L/day), serum albumin level
<2 g/dL, diarrhea not resolved by short-chain peptides or
elemental formulas, and in cases where other reasons for
diarrhea have been excluded. In the study conducted in
Tabriz, none of the patients receiving albumin fulfilled these
criteria. Jahangard et al showed that cardiac surgery was
the most common reason for inappropriate prescription of
albumin.16 Several guidelines have recommended albumin
therapy as the last alternative, after crystalloid solutions
and non-protein colloids, for volume expansion following
open-heart surgery.18,19 Jahangard et al demonstrated in
their study that non-protein colloids were not used at all.
The included studies showed that inappropriate use of
albumin imposed a relatively high additional cost on the
society. Of the included studies, five studies evaluated the
costs of drug use. For example, Foroughinia et al found
Arch Iran Med, Volume 22, Issue 12, December 2019
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that about 88.6% of total costs for albumin prescription
were inappropriate. In their study, the additional costs of
inappropriate use of albumin amounted to US$42 920.15
One of the limitations of this review is the
heterogeneity across studies. In addition, the number of
eligible papers was not large enough for a meta-analysis.
Furthermore, in this study, we only reviewed English and
Persian articles reporting on DUE of albumin in Iran,
which means that we have left out studies which have been
performed outside Iran.
The results show that the percentage of inappropriate use
of albumin is relatively high in Iran and physicians should
change their pattern of albumin prescription. As a result,
adherence to standard guidelines, especially for albumin
prescription, could minimize the irrational use of albumin
and lead to savings in treatment costs. Moreover, training
workshops for physicians on how to use these criteria and
elucidating the most problematic inappropriate reasons
for prescription seem essential. Therefore, it is necessary
to perform another DUE after the educational program
on introducing and implementing appropriate guidelines
in order to evaluate the impact of these interventions on
reduction of albumin use.
Authors’ Contribution
JJN and AR contributed to the study rationale and design, and
performed the systematic review. JJN prepared the draft of the
manuscript. All authors commented on the manuscript and
approved the final version.
Conflict of Interest Disclosures
The authors declare that they have no conflicts of interest.
Ethical Statement
Not applicable.
Funding
The present article was adopted from the proposal number 16333382 that was supported by the Health Management and
Economics Research Center of Iran University of Medical Sciences.
References
1. Akao M, Chun YH, Esato M, Abe M, Tsuji H, Wada H, et al.
Inappropriate use of oral anticoagulants for patients with atrial
fibrillation. Circ J. 2014;78(9):2166-72. doi: 10.1253/circj.cj14-0344
2. Hassani S, Eshraghi A, Hematian F, Taheri M, Sahraei Z. Role
of Clinical Pharmacists in Early Detection, Reporting and
Prevention of Medication Errors in a Medical Ward. J Pharm
Care. 2015;3(3-4):54-60.
3. Sköldunger A, Fastbom J, Wimo A, Fratiglioni L, Johnell K.
Impact of inappropriate drug use on hospitalizations, mortality,
and costs in older persons and persons with dementia: findings
from the SNAC study. Drugs Aging. 2015;32(8):671-8. doi:
10.1007/s40266-015-0287-4.
4. Yousefi N, Rashidian A, Soleymani F, Kebriaeezade A.
Relationship between the provision of injection services
in ambulatory physician offices and prescribing injectable
medicines. Iran J Pharm Res. 2017;16(1):399-403.
5. Mirici-Cappa F, Caraceni P, Domenicali M, Gelonesi E,
Benazzi B, Zaccherini G, et al. How albumin administration
for cirrhosis impacts on hospital albumin consumption and

726

Arch Iran Med, Volume 22, Issue 12, December 2019

6.

7.
8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

expenditure. World J Gastroenterol. 2011;17(30):3479-86.
doi: 10.3748/wjg.v17.i30.3479.
Bachhav SS, Kshirsagar NA. Systematic review of drug
utilization studies & the use of the drug classification system in
the WHO-SEARO Region. Indian J Med Res. 2015;142(2):1209. doi: 10.4103/0971-5916.164223.
Sacristén JA, Soto J. Drug utilisation studies as tools in health
economics. Pharmacoeconomics. 1994;5(4):299-312.
Park T, Griggs SK, Suh DC. Cost effectiveness of monoclonal
antibody therapy for rare diseases: a systematic review.
BioDrugs. 2015;29(4):259-74. doi: 10.1007/s40259-0150135-4.
Qingping S, Feng D, Ran S, Yan L, HaoYu Y, Meiling Y. Drug
use evaluation of cefepime in the first affiliated hospital of
Bengbu medical college: a retrospective and prospective
analysis. BMC Infect Dis. 2013;13:160. doi: 10.1186/14712334-13-160.
WHO. WHO medicines strategy: framework for action in
essential drugs and medicines policy 2000-2003. 2000.
Available
from:
http://apps.who.int/medicinedocs/pdf/
whozip16e/whozip16e.pdf.
Namazi S, Karimzadeh I. Drug utilization evaluation of
unfractionated heparin in a cardiac care unit in Iran. J Pharm
Res. 2011;4(5):1470-2.
Rosenoer VM, Oratz M, Rothschild MA. Albumin: Structure,
Function and Uses. 1st ed. Amsterdam, the Netherlands:
Elsevier; 2014.
Casuccio A, Nalbone E, Immordino P, La Seta C, Sanfilippo P,
Tuttolomondo A, et al. Appropriateness of requests for human
serum albumin at the University Hospital of Palermo, Italy: a
prospective study. Int J Qual Health Care. 2015;27(2):154-60.
doi: 10.1093/intqhc/mzv005.
Somers A, Bauters T, Robays H, Bogaert M, Colardyn F.
Evaluation of human albumin use in a university hospital in
Belgium. Pharm World Sci. 2002;24(3):111-6.
Foroughinia F, Mazraie S. Investigating the use of human
albumin in a non-teaching hospital in Iran. Iran J Pharm Res.
2017;16(2):817-22.
Jahangard-Rafsanjani Z, Javadi MR, Torkamandi H, Alahyari S,
Talasaz AH, Gholami K. The evaluation of albumin utilization
in a teaching university hospital in Iran. Iran J Pharm Res.
2011;10(2):385-90.
Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA
statement. Int J Surg. 2010;8(5):336-41. doi: 10.1016/j.
ijsu.2010.02.007.
Liumbruno G, Bennardello F, Lattanzio A, Piccoli P,
Rossettias G. Recommendations for the use of albumin and
immunoglobulins. Blood Transfus. 2009;7(3):216-34. doi:
10.2450/2009.0094-09.
Aramwit P, Kasettratat N. Evaluation of serum albumin
utilization in inpatient at a private hospital in Bangkok.
Yakugaku Zasshi. 2004;124(9):631-4. doi: 10.1248/
yakushi.124.631
Shafiee E, Rezaee H, Entezari-Maleki T, Hamishehkar H. The
evaluation of albumin use in an Iranian university hospital.
Pharm Sci. 2016;22:186-9. doi: 10.15171/PS.2016.29
Ala S, Salehifar E, Chalaki V. Evaluation of Albumin Use in a
Teaching Hospital. J Mazandaran Univ Med Sci. 2015;25(129):
137-41.
Kazemi Y, Hadavand N, Hayatshahi A, Torkamandi H, Gholami
K, Hadjibabaie M, et al. Albumin utilization in a teaching
hospital in Tehran: time to revise the prescribing strategies. J
Pharm Care. 2013;1(4):127-32.
Farsad BF, Hadavand N, Masumi S, Salehi H. Albumin
Utilization Review to Evaluate The Efficacy and Cost, Perform
as a Qualitative Study in Special Wards in Shaheed Rajaei
Cardiovascular, Medical & Research Center. Biosci Biotechnol

Rezapour et al
Res Asia. 2016;13(3):1469-77.
24. D BCPS AHTP. Evaluation of the pattern of human albumin
utilization at a university affiliated hospital. Arch Iran Med.
2012;15(2):85-7.
25. Zolfagharian F, Ghazanfari S, Elyasi S, Iraji P, Saberi MR,
Vahdati-Mashhadian N, et al. Drug utilization evaluation
of albumin in a teaching hospital of Mashhad, Iran: an
interventional pre–post design study. Int J Clin Pharm.
2017;39(4):704-11.
doi:
10.1007/s11096-017-0458-y.
26. Joanna Briggs Institute. The Joanna Briggs Institute Critical
Appraisal Tools for Use in JBI Systematic Reviews Checklist
for Analytical Cross Sectional Studies; 2017. Available from:

https://joannabriggs.org/sites/default/files/2019-05/JBI_RCTs_
Appraisal_tool2017_0.pdf.
27. Ataseven B, du Bois A, Reinthaller A, Traut A, Heitz F, Aust
S, et al. Pre-operative serum albumin is associated with postoperative complication rate and overall survival in patients
with epithelial ovarian cancer undergoing cytoreductive
surgery. Gynecol Oncol. 2015;138(3):560-5. doi: 10.1016/j.
ygyno.2015.07.005.
28. Jain R, Chakravorty N, Chakravorty D, Bhattacharya P, Yadava
A, Agarwal R. Albumin: an overview of its place in current
clinical practice. Clin Chim Acta. 2015;440:97-103. doi:
10.1016/j.cca.2014.11.012.

© 2019 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.
org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Arch Iran Med, Volume 22, Issue 12, December 2019

727

