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Effectiveness of intravenous ibuprofen 
compared to intravenous ketorolac for improving 

the sleep quality patients of 
acute non-specific musculoskeletal pains

Rizaldy Taslim Pinzon1, Febrina Eva Susanto2

AbstrAct
background. Acute musculoskeletal pain is a common health problem. Patients with acute musculoskeletal pain, will 
experience disturbance sleep. Pain reduction will improve sleep quality. Studies about intravenous Ibuprofen for 
treating musculoskeletal pain is very limited in Indonesia.
Objective. to compare the sleep quality in patients with non-specific acute musculoskeletal pain between intrave-
nous Ibuprofen versus intravenous Ketorolac
Method. This study uses a quasi-experimental research method with non equivalent, active comparation, and open 
label study. There were 60 subjects participated in the study and they were divided into 2 groups who received Ibu-
profen or Ketorolac, then compared with respect to effectiveness (pain reduction 8, 16, 24 and 48 hours after injection 
and sleep quality after 48 hours), the possibility of adverse events and rescue medication. Data were analyzed bivar-
iately with Mann Whitney test.
results. Mean age of subjects 57.00 ± 15.125 years. A total of 60 subjects were divided into 2 groups. Both groups 
are equal in terms of baseline characteristics. The pain reduction in the Ibuprofen group was significantly greater than 
the group that received Ketorolac (p = 0.006, p <0.001, p = 0.006). Sleep quality in the Ibuprofen group was signifi-
cantly better compared with Ketorolac group (p < 0.001). A total of 35 (58.3%) subjects experienced a decrease in 
pain scale and improvement in sleep quality (p = 0.022). There was no significant difference in the use of rescue 
medication between the two groups (p = 0.104). There was a significant difference seen in adverse events (gastroin-
testinal) between the two groups (p = 0.004).
conclusions. Intravenous Ibuprofen is more effective compared with intravenous Ketorolac for improving sleep 
quality patients with acute non-specific musculoskeletal pain.
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INtrODUctION 

Based on 2019 iHMe (institute for Health Met-
rics and evaluation) data, there is an increase in the 
ranking of musculoskeletal disorders in the world 
at DalY (Disability adjust for life Years), which 
in 1990 ranked 4th, and in 2017 ranked 2nd. the 
DALY figure per 100,000 population in Indonesia, 
the highest rank is in the riau islands, followed by 
east Java (1).

Patients who experience acute musculoskeletal 
pain, will experience disruption in sleep such as of-

ten waking up at night and others. Various methods 
are used to reduce pain and have an impact on im-
proving sleep quality, one of them by administering 
analgesics (2).

This research will compare two analgesics 
namely Ketorolac and Ibuprofen, which are a group 
of non-narcotic analgesic drugs that have antipyret-
ic and anti-inflammatory properties. Has a mecha-
nism as inhibiting the biosynthesis of prostaglan-
dine, as well as inhibiting the enzyme 
cyclooxygenase (cOX) including cOX-1 and cOX 
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2. Research on oral Ibuprofen has been extensive in
Indonesia, but research on Ibuprofen intravenously
as a drug for treating musculoskeletal pain and its
effect on sleep quality is still very limited in Indo-
nesia.The aim of this study was to compare the
sleep quality in patients with non-specific acute
musculoskeletal pain between intravenous Ibupro-
fen versus intravenous Ketorolac (3).

MAtErIAL AND MEtHODs 

study design

This study uses a quasi-experimental research 
method with non-equivalent, active comparation, 
and open label study. This study consisted of two 
groups, the active comparison group (30 mg  
Ketorolac) and the experimental group (800 mg 
Ibuprofen). Subjects studied were acute non-specific 
musculoskeletal pain patients seeking treatment at 
Bethesda Hospital Yogyakarta. Therapy is given to 
patients for 48 hours by giving drugs every 12 
hours. Data collection on pain intensity using NPS 
(Numeric Pain Scale) at 8, 16, 24, 48 hours and 
data collection on sleep quality using BPI (Brief 
Pain Inventory) before and after 48 hours of thera-
py is given. The instrument used has been tested for 
validity.

subject selection

The sampling of this research used purposive 
technique. Purposive technique is to take the popu-
lation as research subjects who meet the inclusion 
and exclusion criteria.

1. Target population: All non-specific acute
musculoskeletal pain patients

2. Affordable population: All non-specific acute
musculoskeletal pain patients in Bethesda
Hospital Yogyakarta in November 2019

Inclusion criteria were :
1. Male or female (> 18 years)
2. Moderate to severe acute musculoskeletal

pain in Bethesda Hospital Yogyakarta (NPS>
4)

Exclusion criteria were:
1. Unwilling to join research
2. Subjects with Ibuprofen or Ketorolac hyper-

sensitivity
3. Subjects who are incompetent in giving con-

sent and answering questionnaires

4. Pregnant and nursing patients
5. subjects who receive other analgesics within

24 hours

statistical analysis

This study uses a non-parametric test for trends 
(Mann withney test and chi-squared test) with 
sPss version 21 licensed for data analysis. the test 
will compare the average improvement in sleep 
quality in both groups of patients with acute 
non-specific musculoskeletal pain given intrave-
nous Ibuprofen and intravenous Ketorolac.

research ethics

this research has been registered in the indone-
sian Disease register of center of Health resources 
and Services Research and Development titled 
Comparison of Intravenous Ibuprofen and Ketorolac 
for Acute Musculoskeletal Pain from Various Etiol-
ogies, and has been approved by the UKDW FK 
Yogyakarta research ethics committee with ec 
1101/C.16/FK/2019. Respondents were given in-
formed consent before the study was conducted. 
The respondent’s identity and address will be kept 
confidential. Data is taken entirely only for research 
purposes and not others.

rEsULts 

There were 60 research subjects, divided into 30 
subjects in the Ibuprofen group and 30 subjects in 
the Ketorolac group. There is no subject drop out in 
this study. Figure 1 shows the systematic research 
process, the subject has signed an informed consent 
sheet. each subject was assessed 5 times (before 
therapy, 8 hours, 16 hours, 24 hours, 48 hours). 
Data collection on pain intensity using NPS (nu-
meric pain scale) before and at 8, 16, 24, 48 hours 
after therapy is given. Retrieval of sleep quality 
data using BPI (brief pain inventory) before and af-
ter 48 hours of therapy is given.

In this study, 60 subjects with non-specific acute 
musculoskeletal pain with an average age of 57.00 
± 15,125 years were randomly divided into 2 groups 
who were given IV Ketorolac therapy or Ibuprofen 
(men 55%). table 1 shows the initial characteristics 
of patients in two groups. Both groups were in 
comparable condition in terms of age (p = 0.448), 
sex (p = 0.604), initial pain intensity (p = 0.107), 
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early sleep quality (p = 0.064), comorbid disease  
(p = 1,000), comedication (p = 0.796).

the results after administration of intravenous 
Ibuprofen or intravenous Ketorolac are summa-

FIGURE 1. The flow diagram of research

TABLE 1. Baseline characteristics

Characteristics of Respondents Ibuprofen group
(n = 30) % Ketorolac group

(n = 30) % p value

Gender Male 18 60.0% 15 50.0%
0.604

Female 12 40.0% 15 50.0%
Age, Mean±SD 58.50±10.487 55.50±18.730 0.448
Location of pain Back 14 46.7% 18 60.0% 0.438

Knee 7 23.3% 4 13.3% 0.505
Neck 9 30.0% 5 16.7% 0.360

Initial pain intensity, Mean±SD 63.33±8.841 59.33±12.847 0.107
Initial sleep quality, Mean±SD 56.33±13.515 59.00±10.289 0.064
Comorbid Hypertension 13 43.3% 8 26.7%

1.000
Diabetes mellitus 1 3.3% 5 16.7%
Cardiovascular disease 14 46.7% 4 13.3%
Gastrointestinal disease 9 30.0% 5 16.7%

Comedication Antihypertensive drug 13 43.3% 7 23.3%

0.796

Antidiabetic drugs 1 3.3% 4 13.3%
Antiplatelet drug 13 43.3% 4 13.3%
Proton pump inhibitor/
H2 blocker 17 56.7% 5 16.7%

Vitamin 16 53.3% 2 6.7%
Steroid 7 23.3% 0 0.0%

rized in table 2. The reduction in pain intensity in 
the Ibuprofen group was significantly greater than 
the group receiving Ketorolac (p 16 hours = 0.006, 
p 24 hours <0.001, p 48 hours = 0.006). Table 3 
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shows that intravenous Ibuprofen or intravenous  
Ketorolac can significantly reduce pain intensity and 
can improve the subject’s sleep quality (p < 0.001).

table 4 shows that the adverse event (gastroin-
testinal) only occurred in the Ketorolac group, with 
9 people (30.0%) with p = 0.004 indicating that 
there were significant differences in the two groups.

DIscUssION 

in this study, the characteristics of subjects who 
were non-specific acute musculoskeletal pain  
patients at Bethesda Hospital in Yogyakarta were 
33 male (55%), female subjects were 27 (45%) of 
the total 60 subjects person. The same research  
results can be found in research conducted by Uribe 
et al. (2012) at The Ohio State University Wexner 
Medical center, United states, with subjects who 
underwent arthroscopic knee surgery with general 
anesthesia as many as 35 people (68.6%) were male 
and 16 people (31.4%) were female (4).

Paller et al. (2009) suggest that neurophysiolog-
ical mechanisms, sex hormones, endogenous opi-
oid function and physical activity contribute to dif-
ferences in pain sensitivity between men and 

women. In neurophysiological mechanisms, three 
opioid receptors, μ, κ, and δ are significantly in-
volved in pain modulation. Women have a higher 
pain prevalence than men due to male-female dif-
ferences in opioid pharmacodynamics, and human 
postmortem analysis shows a greater concentration 
of opioid receptors in women. In addition to neuro-
physiological mechanism factors, differences in 
pain sensitivity between men and women are influ-
enced by gonadal hormone. Smith et al. (2006) 
found that women with high estrogens (eg, those 
using transdermal patches) showed an increase in 
the number of regional μ-opioid receptors and in-
creased pain activation associated with endogenous 
neurogenic μ-opioid transmission compared with 
women with low estrogen states. in the study of 
Hoy et al. (2012), women have a higher prevalence 
of musculoskeletal pain associated with exposure 
to musculoskeletal burden due to pregnancy, child 
care, and work. In addition, physiological charac-
teristics such as less muscle and bone mass and 
psychological factors can contribute to the preva-
lence of musculoskeletal pain (5,6,7).

the mean age of the subjects in this study was 
57.00 ± 15.125. this is similar to the study con-

TABLE 2. Decreased pain intensity between two groups

Assessment time Ibuprofen group
Mean±SD

Ketorolac group
Mean±SD p value

Baseline 63.33±8.841 59.33±12.847 0.107
8 hours 38.67±10.417 42.67±8.277 0.061

∆ 24.67±10.080 ∆ 16.67±7.581 0.001
16 hours 31.67±11.769 38.00±7.144 0.006

∆ 31.67±12.888 ∆ 21.33±9.371 0.002
24 hours 24.33±13.047 34.67±7.303 <0.001

∆ 39.00±12.959 ∆ 24.67±11.366 < 0.001
48 hours 17.33±13.880 26.67±7.581 0.006

∆ 46.00±16.316 ∆ 32.67±10.148 0.001

TABLE 3. Improvement of sleep quality between two groups

Assessment time Ibuprofen group
Mean±SD

Ketorolac group
Mean±SD p value

baseline 56.33±13.515 59.00±10.289 0.064
48 hours 25.00±13.065 37.33±8.683 <0.001

∆ 30.00±19.652 ∆ 22.67±9.072 0.363

TABLE 4. Comparison of adverse event (gastrointestinal) between the two 
groups

Adverse event Ibuprofen 
group

(N = 30)

% Ketorolac 
group

(N = 30)

% p value

The patient experiences 
an adverse event

0 0.0% 9 30.0% 0.004
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ducted by Uribe et al. (2012) in which the average 
age of patients who experience musculoskeletal 
pain is 43.7 ± 12.7 years. Based on the study by 
smeltzer et al. (2012), the elderly (elderly)  
responding to pain can be different from how to  
respond to younger people (4,8).

The highest frequency of location and type of 
pain in this study were back injuries of 35 people 
(58.3%). The same research results can be found in 
research conducted by Amako et al. (2018) regard-
ing the epidemiological pattern of injury or muscu-
loskeletal disorders, the highest prevalence of 
non-traumatic musculoskeletal disorders due to 
lumbar disorder was 4,548 subjects (27.7%). This 
is also similar to the research conducted by taanila 
et al. (2009) regarding the type and anatomic loca-
tion of the most common musculoskeletal disorders 
is LBP 106 subjects (20%). Based on the study by 
Fitriningsih et al. (2011), the high prevalence of 
LBP might be related to occupational and house-
hold exposure which burdens the lower back to-
gether with the degenerative articular process 
shown after age 30. in addition, the back muscles 
play a role to hold the burden of the upper limbs 
who are doing work. as a result, the workload rests 
on the lumbar region and causes the lumbar mus-
cles to hold the main burden will easily experience 
pain (9-11).

adverse event in this study only occurred in the 
Ketorolac group, as many as 9 subjects (30.0%). In 
the Ketorolac group, 9 of these patients had gastro-
intestinal disorders, including abdominal pain and 
gastrointestinal bleeding. this is consistent with 
the theory by Orlando et al. (2015) that the rate of 
inhibition of cOX-1 and cOX-2 in Ketorolac is 
330: 1, which explains the high risk of side effects, 
some deaths have been reported due to side effects 
of gastrointestinal bleeding. the level of inhibition 
of COX-1 and COX 2 in Ibuprofen is 2.5:1, which 
indicates a lower risk of bleeding or digestive prob-
lems compared to Ketorolac. This is similar to the 
study conducted by singer et al. (2003) in which 
several deaths have been reported due to side  
effects of gastrointestinal bleeding in the use of  
Ketorolac. Ketorolac has been shown to increase 
the incidence of intraoperative blood loss and post-
operative bleeding when given before or during 
surgery (12,13).

Patients who received rescue medication in this 
study were 7 people (23.3%) in the Ibuprofen group 

and 14 people (46.7%) in the Ketorolac group, with 
a p value = 0.104. This indicates that there were no 
significant differences in the two groups because  
p > 0.05. In this study, after administration of intra-
venous Ibuprofen or intravenous Ketorolac, the  
results were obtained in the form of a decrease in 
the intensity of the patient’s pain at 8 hours, 16 
hours, 24 hours and 48 hours. The decrease in pain 
intensity in the Ibuprofen group was significantly 
greater than the group that received Ketorolac, with 
a comparison of the decrease in pain intensity in 
both groups also statistically significant in bivariate 
analysis (p 16 hours = 0.006, p 24 hours < 0.001,  
p 48 hours = 0.006) This result is similar to a study 
conducted by Forouzanfar et al. (2019) that colic 
renal pain patients were randomly divided into 2 
groups who received IV Ibuprofen or IV Ketorolac 
and after 60 minutes, the number of cases with VAS 
= 0 reached 0 (0.00%) patients in the Ketorolac 
group and 8 (26.67%) patients in the Ibuprofen 
group. This is consistent with the theory by Bushra 
et al. (2010) that intravenous Ibuprofen has a max-
imum levels in plasma of 1 hour, analgesic duration 
of 6-8 hours. Intravenous Ketorolac has a analgesic 
peak is reached in 2 hours, analgesic time is 4-6 
hours (14,15).

Intravenous Ibuprofen and intravenous Ketorol-
ac can significantly reduce pain intensity and can 
improve the subject’s sleep quality (p 48 hours < 
0.001), these results are statistically significant 
marked with p <α (α = 0.05). Analysis of the rela-
tionship of pain intensity with improvement in 
sleep quality after therapy showed a significant re-
lationship. This study is in line with research con-
ducted by indri, Karim and elita (2014) about the 
relationship between pain, anxiety and the environ-
ment with sleep quality in postoperative appendici-
tis patients. The results of research conducted on 54 
respondents showed that there was a significant re-
lationship between pain and anxiety with sleep 
quality in patients with postoperative appendicitis 
(2).

This is supported by theory by Ødegård et al. 
(2010), which is a population-based study in Nor-
way reporting that pain sufferers are 17 times more 
likely to suffer from sleep disorders than painless 
individuals. Theory by laboratory-based sleep stud-
ies shows that lack of sleep causes increased sensi-
tivity to dangerous stimuli (noxious stimuli) and 
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decreased endogenous pain inhibition processes, 
this explains the relationship between poor sleep 
quality and an increased prevalence of musculo-
skeletal pain. The above theory is also confirmed 
by the study of Chun et al. (2018) showing a corre-
lation between multi-site musculoskeletal pain  
experienced in 48.4% of participants with sleep  
duration disorders (16,17).

Stress, pain and sleep quality, often referred to 
as trias of pain, are three interrelated things. Based 
on research by Fauziyah et al. (2018), the relation-
ship between stress and sleep is stronger than the 
relationship between pain and sleep. Episodes of 
acute stress cause the release of catecholamines 
and cortisol associated with a “fight or flight” re-
sponse. Cortisol is produced in a daily pattern by 
the adrenal glands to deal with stressors, under nor-
mal circumstances the body benefits from cortisol 
production. However, when the stress response is 
persistent, problems related to health and well-be-
ing tend to increase because prolonged exposure to 
cortisol causes a number of unfavorable biological 
events such as inflammation and changes in appe-
tite. Based on research by Finan et al. (2013) the 
mechanism of sleep and pain is in dopaminergic 
signaling (DA). DA receptors are widely available 
in the ascending reticular activating system (aras) 
including the raphe nucleus in the brain stem, the 
sleep modulation region. Based on research by Foo 
and Mason (2003), serotoninergic raphe cells alert 
markers can become irregular (inhibited formation) 

when there is pain, causing disruption of sleep  
duration and disruption of sleep continuity (18-20).

the cost of treatment (cost of treatment) of in-
travenous Ibuprofen is greater than intravenous  
Ketorolac, i.e. intravenous Ibuprofen (800 mg) 
USD $4.89 and intravenous Ketorolac (30 mg) 
USD $0.17. When viewed from the price, of course 
intravenous Ketorolac is more affordable, but it 
should be noted also about side effects that may 
arise, especially gastro intestinal side effects, based 
on this study, gastrointestinal side effects appear 
more in the Ketorolac group. Of course, in dealing 
with side effects, additional treatment costs for 
these patients are needed, based on data obtained 
from the Bethesda Hospital Yogyakarta, initial 
treatment costs with H2 blockers (ranitidin injec-
tion) of USD $0.21. So it can be seen that the cost 
of intravenous Ibuprofen is greater, but it is more 
effective and safer to use. Study limitation was not 
randomized and not blind assessment.

cONcLUsION 

Intravenous Ibuprofen is more effective com-
pared with intravenous Ketorolac for improving 
sleep quality patients with acute non-specific mus-
culoskeletal pain.

Acknowledgement
The researchers would like to thank the staff of 

the Emergency Department and Neurological  
Department of Bethesda Hospital Yogyakarta.

1. University of Washington. GBD 2019. In: IHME. Washington:
University of Washington; 2019 November. Available from: https://
vizhub.healthdata.org/gbd-compare/.

2. Indri V, Karim D, Elita V. Hubungan Antara Nyeri, Kecemasan Dan
Lingkungan Dengan Kualitas Tidur Pada Pasien Post Operasi
Apendisitis (The Relationship Between Pain, Anxiety and Environ-
ment With Sleep Quality in Post Appendicitis Surgery Patients). JOM
PSIK. 2014;1.

3. Santoso A, Huwae T, Arofa I, Suprapti B. Efek Penambahan
Parasetamol PadaTerapi Ketorolak Terhadap Nyeri Akut Pascaope-
rasi Orthopedi (Effects of Adding Paracetamol to Ketorolac Therapy
on Acute Pain After Orthopedic Surgery). Jurnal Farmasi Indonesia
(Indonesian Pharmacy Journal). 2016;8.

4. Uribe AA, Arbona FL, Flanigan DC, Kaeding CC, Palettas M, Bergese
SD. Comparing the Efficacy of IV Ibuprofen and Ketorolac in the
Management of Postoperative Pain Following Arthroscopic Knee
Surgery. A Randomized Double-Blind Active Comparator Pilot Study.
Front Surg. 2018;5:59.

5. Paller CJ, Campbell CM, Edwards RR, Dobs AS. Sex-based
differences in pain perception and treatment. Pain Med.
2009;10(2):289-99.

6. Smith YR, Stohler CS, Nichols TE, Bueller JA, Koeppe RA, Zubieta
JK. Pronociceptive and antinociceptive effects of estradiol through
endogenous opioid neurotransmission in women. J Neurosci.
2006;26(21):5777-85.

7. Hoy D, Bain C, Williams G, March L, Brooks P, Blyth F, Woolf A, Vos
T, Buchbinder R. A systematic review of the global prevalence of low
back pain. Arthritis Rheum. 2012;64(6):2028-37.

8. Smeltzer SC, Bare B. Buku Ajar Keperawatan Medikal Bedah
Brunner & Suddarth (Textbook of Brunner & Suddarth Medical
Surgical Nursing). Jakarta: EGC; 2012.

9. Amako M, Yato Y, Yoshihara Y, Arino H, Sasao H, Nemoto O, Imai T,
Sugihara A, Tsukazaki S, Sakurai Y, Nemoto K. Epidemiological
patterns of traumatic musculoskeletal injuries and non-traumatic
disorders in Japan Self-Defense Forces. Inj Epidemiol. 2018;5(1):19.

rEfErENcEs

Conflict of interest: none declared 
Financial support: none declared

https://www.ncbi.nlm.nih.gov/pubmed/29713920/
https://www.ncbi.nlm.nih.gov/pubmed/29713920/
https://www.ncbi.nlm.nih.gov/pubmed/29713920/


Romanian JouRnal of neuRology – Volume XIX, No. 3, 2020192

10. Taanila H, Suni J, Pihlajamäki H, Mattila VM, Ohrankämmen O, 
Vuorinen P, Parkkari J. Musculoskeletal disorders in physically active 
conscripts: A one-year follow-up study in the Finnish Defence Forces. 
BMC Musculoskelet Disord. 2009;10:89. 

11. Fitriningsih, Hariyono W. Hubungan Umur, Beban Kerja dan Posisi 
Duduk Saat Bekerja dengan Keluhan Nyeri Punggung pada 
Pengemudi Angkutan Kota di Kabupaten Wonosobo Jawa Tengah 
(Relationship between Age, Workload and Sitting Position while 
Working with Complaints of Back Pain in City Transportation Drivers 
in Wonosobo Regency, Central Java). Jurnal Fakultas Kesehatan 
Masyarakat (Journal of the Faculty of Public Health). 2011;5. 

12. Orlando BJ, Lucido MJ, Malkowski MG. The structure of Ibuprofen 
bound to cyclooxygenase-2. J Struct Biol. 2015;189(1):62-6. 

13. Singer AJ, Mynster CJ, McMahon BJ. The effect of IM Ketorolac 
tromethamine on bleeding time: a prospective, interventional, 
controlled study. Am J Emerg Med. 2003;21(5):441-3.  

14. Forouzanfar MM, Mohammadi K, Hashemi B, Safari S. Comparison 
of Intravenous Ibuprofen with Intravenous Ketorolac in Renal Colic 

Pain Management; A Clinical Trial. Anesth Pain Med. 2019 
Feb;9(1):e86963.  

15. Bushra R, Aslam N. An Overview of Clinical Pharmacology of 
Ibuprofen. Oman Med J. 2010;25. 

16. Ødegård SS, Engstrøm M, Sand T, Stovner LJ, Zwart JA, Hagen K. 
Associations between sleep disturbance and primary headaches: the 
third Nord-Trøndelag Health Study. J Headache Pain. 2010; 
11(3):197-206.  

17. Chun MY, Cho BJ, Yoo SH, Oh B, Kang JS, Yeon C. Association 
between sleep duration and musculoskeletal pain: The Korea 
National Health and Nutrition Examination Survey 2010-2015. 
Medicine (Baltimore). 2018;97(50):e13656. 

18. Fauziyah H, Gayatri D. Pain, stress, and sleep quality in chronic 
wound patients. Enferm Clin. 2018;28 Suppl 1:176-179. 

19. Finan PH, Goodin BR, Smith MT. The association of sleep and pain: 
An update and a path forward. J Pain. 2013;14(12):1539-52. 

20. Foo H, Mason P. Brainstem modulation of pain during sleep and 
waking. Sleep Med Rev. 2003;7(2):145-54.  

https://www.ncbi.nlm.nih.gov/pubmed/30881914/
https://www.ncbi.nlm.nih.gov/pubmed/30881914/
https://www.ncbi.nlm.nih.gov/pubmed/30881914/
https://www.ncbi.nlm.nih.gov/pubmed/20224943/
https://www.ncbi.nlm.nih.gov/pubmed/20224943/
https://www.ncbi.nlm.nih.gov/pubmed/12628215/
https://www.ncbi.nlm.nih.gov/pubmed/12628215/

	ClinicalCauses
	0218



