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ABSTRACT

Background & Aims: Most of the women with cardiovascular diseases suffer from
worsening of their clinical condition during pregnancy. It is caused by cardiovascular
physiological changes during pregnancy and increased demand of oxygen-metabolic
system. Spinal anesthesia is the most commonly used technique in cesarean section
(CS) patients, but there are concerns about sudden hemodynamic decrease. We aimed
to investigate the use of low dose hyperbaric bupivacaine 5 mg combined with 50 ug
fentanyl for caesarean section in patient with heart disease.

Methodology: This study is a retrospective study in 33 patients with maternal heart
disease undergoing CS under low dose spinal anesthesia in Saiful Anwar Hospital
Malang Indonesia from September 2017 until September 2018. The spinal regimen
was administered with 5 mg bupivacaine heavy 0.5% combined with 50 ug fentanyl.
We evaluated the hemodynamic preoperative, post injection of spinal anesthetics, post-
delivery, and at the end of surgery. We also evaluated Bromage score, Apgar score of the
baby, and satisfaction level by the obstetrician.

Results: Combination of low dose spinal and opioid for the CS delivery show no
significant hypotension effects. Hemodynamic stabilization was achieved. Furthermore,
target blocked was reached well in all cases, no significant changes in Apgar score of the
baby, and obstetrician satisfied with motor relaxation.

Conclusion: Low dose spinal anesthesia using 5 mg of bupivacaine heavy 0.5% and
adjuvant opioid fentanyl 50 ug can be successfully used for the performance of CS
delivery satisfactory block, good fetal outcome, and impressive cardiovascular stability.
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a mortality risk of (10%-25%).2 Pregnant women
with heart disorders due to congenital heart disease,

Cardiac abnormalities during pregnancy are still the
main non-obstetric factors causing morbidity and
mortality in pregnant women.! In the United States,
complications of heart disease are found in about
4% of all pregnancies. Maternal heart diseases have
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acquired heart disease, and cardiomyopathy, require
special attention and management, because of
physiological changes during pregnancy will increase
the workload on the heart, whereas the heart will
have impaired ability to compensate and adapt to
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imperfect pregnancy.® Every cardiac disease warrants
some specific considerations, but the main goal in a
patient with heart disease patient undergoing CS is
same which is to maintain hemodynamic stability for
the mother and baby by all means.

Spinal anesthesia is the most often used technique
in cesarean sections (CS), but there are some
concerns about use of spinal anesthesia in patients
with cardiac disease. It has been contraindicated in
some specific heart disease like mitral stenosis due
to risk of hemodynamic instability. Recent studies,
however, have proved hemodynamic changes
in spinal anesthesia to be dose dependent. An
inadequate dose might lead to inadequate block and
maternal-fetal hemodynamic changes due to pain or
discomfort. The addition of opioids could reduce the
dose requirements of local anesthetics and prevent
hemodynamic fluctuations and increase the effects of
intraoperative and postoperative analgesia.

In this retrospective study, we evaluate the outcome of
the low dose spinal anesthesia technique in pregnant
patients with cardiac abnormalities undergoing CS.
This study might prove to be useful in determining
anesthetic techniques in pregnant patients with heart
diseases.

METHODOLOGY

This retrospective, observational descriptive study
evaluated maternal and fetal outcome parameters
in the low dose spinal anesthesia technique during
the lower segment CS in pregnant patients with
cardiac abnormalities. The study was conducted at
Saiful Anwar Malang Hospital in November 2018
by evaluation of the patients’ one year medical
record from September 2017 to September 2018. The
pregnant patients with cardiac abnormalities, who
underwent elective or emergency CS with a low dose
spinal anesthesia technique employing hyperbaric
bupivacaine 5 mg and fentanyl 50 ug were included.
The exclusion criteria were conversion to general
anesthesia (GA) or use of sedatives or vasopressors
preoperatively, and patients with incomplete medical
record. Medical records about the outcome of the
mother and fetus were observed and recorded, such
as:

1. Hemodynamic
parameters (blood
pressure and pulse

Maternal

Table 1: Comparison of maternal hemodynamics

original article

3. Time to reach target Bromage score and block
height and the time to regress.

4. Level of obstetrician’s satisfaction with the
anesthetic technique used.

The data obtained were analyzed using the SPSS
15.0. Data on hemodynamic changes (blood pressure
and pulse) were analyzed for homogeneity and
sample distribution. The homogeneous and normal
distribution data were analyzed using one way
ANOVA test. Other data were analyzed with Kruskal
Wallis. The average Bromage score and block target
were reached descriptively analyzed with the mean
median. The infant Apgar score and obstetrician’s
satisfaction levels were analyzed descriptively with
the mean median.

RESULTS

Patient characteristics:

A total of 33 pregnant patients with heart disease
undergoing CS during the period of September 2017
- September 2018 were observed. Thirteen patients
were primigravida and 20 were multipara. Age range
was < 20y (n = 3),21-30y(n = 18),and 31-40y (n =
12). No patient was older than 40 y.

Heart abnormalities included mitral stenosis (n =
6), mitral regurgitation (n = 6), atrial septal defect
(ASD) (n = 6), ventricular septal defect (VSD) (n =
3), patent ductus arteriosus (PDA) (n = 3), pulmonary
hypertension (PH) (r = 3), tetralogy of Fallot (TOF)
(n = 2), aortic regurgitation (n = 1), cardiomyopathy
(n = 2), and other heart diseases (n = 4). Two medical
records were excluded being incomplete.

Hypothesis testing and descriptive analysis:

Based on the normality testing of the observation
results with the Kolmogorov Smirnov test, the
patient’s DBP and pulse data showed p > 0.05 which
suggested that the data were statistically significant.
Hence, the patient’s DBP and pulse data were
considered normal (Table 1). On the other hand, SBP
and MAP data were not statistically significant (p <
0.05). Hence, it could be concluded that the systole
and MAP data were not normally distributed. So

Min

hemodynamics | 0 | 3 | 6 9 | p value
rate) at 0, 3, 6,
and 9 min after DBP'(mmHg) 7606 =183 | 6870 =151 | 6745+138 | 6945+144 | 0.112
the anesthetic  SBP*(mmHg) 13497 = 112 | 123.09 = 143 | 12221 +135 | 12158 =136 | 0.071
technique. Pulse rate * beats/min 95.21 £9.93 | 90.67 =11.74 | 89.88 = 11.51 89.64 = 13.13 0.178
2. Apgar score of the MAPX (mmHg) 95.70 = 20.7 | 86.83 x17.1 85.71 = 16.1 86.83 = 16.2 0.157
baby. Notes: A = ANOVA analysis; K = Kruskal wallis
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the analyses could not be subjected to ANOVA but
was analyzed with the Kruskal wallis test. By using
a Levene’s test, the patient’s DBP and pulse data
were statistically significant (p > 0.05), so it can be
concluded that the DBP and pulse rate data of these
patients had homogeneous variances (Table 1).

Based on the maternal hemodynamic comparison
table, it was evidenced that every minute showed
differences for maternal hemodynamic parameters,
where blood pressure (systolic and diastolic), pulse
and MAP tended to decrease from 0, 3 and 6 min, but
at the 9th min there was a slight increase (Table 2).

Table 2: Descriptive statistics of parameters
of anesthesia block, infant hemodynamics and
satisfaction of obstetrician about field relaxation

Parameter | Mean +SD | Range
Anesthesia block (min)
Bromage 2 1.45 = 0.90 05-3
Bromage 3 2.85 = 1.04 1.2-5
Bromage 0 119.85 = 18.48 80-180
T10 233 +1.22 1-5
T6 3.87 = 2.01 12-8
Hemodynamics of infant
Apgar Score 1 6.52 = 1.15 3-8
Apgar Score 2 8.36 = 0.99 5-10
don | as0s 0

Based on the 4th average value of the observation
time, then the p value of the ANOVA test results is
0.112 (p > 0.05), so it can be concluded that there
were no significant differences in mean DBP at 0, 3rd,
6th or 9th min. In other words, the difference in the
average DBP between the four periods of observation
is relatively small, so it is not statistically significant.

The average for MAP at 0 min was 95.7 mmHg.
However, it decreased till 6th min, finally at 9th it
increased to 86.83 mmHg. Based on the 4th average
value of the observation time, the p value of the
Kruskal wallis test result is 0.157 which is greater than
alpha 0.05 (p > 0.05). Hence it could be concluded that
there were no significant differences in the average
MAP at 0, 3rd, 6th and 9th min. In other words, the
differences in the average of MAP values between the
4 periods of observation times were relatively small,
so that it is statistically not significant.

At the 0 min, the average pulse of the 33 patients was
95.21 beats/ min, then decreased in the 3rd min to
90.67 beats/ min, the 6th min to 89.88 beats/ min,
and in the min to -9 becomes 89.64 beats/ min. Based
on the average pulse at the 4th observation time, the
p value of the ANOVA test results is 0.178 which
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is greater than alpha 0.05 (p> 0.05), so it can be
concluded that there was no significant difference in
mean pulse at 0, 3rd, 6th and 9th min.

The next step was to process the existing data using the
post hoc test method as multiple comparisons with the
Tukey’s test as one of the multiple benchmarking tests
that has high enough sensitivity to test for differences
between treatments in multiple comparisons. With
this method multiple comparisons were made of the
average data between the 4 points of observation, with
the results, and there were no significant differences
at 0, 3rd, 6th and 9th min.

Results in Table 2 show that Bromage score, the
minimum time to reach T6 block and the time to
reach T-10.

Apgar score at 1 min (AS-1) was 6.5, and at 2 min (AS-
2) it was 8.36 * 0.99. As for the score for satisfaction
by obstetricians from 33 patients was 7.59 + (.82
(range 6-9.5).

DISCUSSION

Choice of the time and type of labor in parturients
with heart disease depends on the condition of the
mother and the fetus in the womb. Factors considered
to determine the anesthetic technique include
parturient’s hemodynamic status, type of heart
disease, previous drug use, and elective / emergency
surgery.* GA is more widely used in patients that fall
in a higher New York Heart Association (NYHA) class
and have history of previous heart surgery.’ GA is still
an option in cases where regional anesthesia cannot
be performed. Such as patients that are predicted to
have heavy bleeding and hemodynamically unstable
patients. However, GA has several risks including
hemodynamic instability due to drug action,
laryngoscope use, difficult intubation and risk of
aspiration.® GA has been known to depress cardiac
contractility, increase pulmonary vascular resistance
through positive pressure ventilation and positive
end-expiratory pressure (PEEP).

According to some studies regional anesthesia is
contraindicated in patients with severe valve stenosis
and the use of anticoagulants.” Patients with NYHA
class III-IV should not receive spinal anesthesia but
epidural techniques, because the block height can
be adjusted easily. In some cases of CHD, regional
anesthesia is a preferred option because hemodynamic
stability can be well maintained.® However, if regional
anesthesia is the chosen technique, the anesthetist
must determine how to conduct the procedure with
a single shot spinal, epidural, or combination of low-
dose spinal followed by titration of epidurals.

A sudden decrease in preload and afterload due
to spinal single shot is a condition that aggravates
the patient’s condition, so in some literature this
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technique is contraindicated to use in patient with
heart disease.® Administration of fluids and drugs as
prophylaxis to prevent hypotension or bradycardia
due to regional anesthesia can be a new problem for
patients with low cardiovascular reserves.

There are several ways to reduce the incidence
of post-spinal anesthesia hypotension, e.g.,
preloading/coloading fluids, uterine displacement,
use of vasoconstrictors, and the use of a low dose
bupivacaine technique. Spinal low dose technique
can reduce the possibility of hypotensive events from
regional anesthesia.'® Several studies have revealed
that hemodynamic changes in spinal anesthesia
(especially hypotension) are caused by sympathetic
block, the extent of which depends on the dose and
concentration of local anesthetics used. Therefore,
low-dose and low-concentration spinals (< 8 mg or
lower concentrations below 0.25%) are expected to
have minimal effects on hemodynamics of the mother
and baby. The addition of opioids could reduce the
dose requirements of local anesthetics and prevent
hemodynamic fluctuations and increase the effects of
intraoperative and postoperative analgesia.

The uterine blood flow is not autoregulated, so
the uteroplacental perfusion is directly related to
maternal blood pressure.!! Hence, maternal blood
pressure can be tolerated only by the mother but not
by the fetus. One strategy to maintain both stable
hemodynamics and adequate anesthesia block during
spinal anesthesia in CS surgery is to use low-dose
bupivacaine combined with opioid adjuvant.!? In our
study, low doses of hyperbaric bupivacaine (5 mg)
combined with fentanyl 50 ug produced adequate
blocks with minimal systemic side effects, including
spinal hypotension and desaturation. No vasopressor
(phenylephrine, nor ephinephrine, dopamine,
ephedrine, etc.) needed to be used.

Spinal anesthesia works by inhibiting voltage-gated
sodium channels on the spinal cord which will
affect the motor and sensory impulses of afferent
and efferent fibers.!* This level of sensory and motor
blocks depends on the technique, agent and the
dosage used. Intrathecal opioids selectively produce
an analgesic effect through interaction with opioid
receptors in the dorsal horn of the spinal cord and
thus can minimize the dosage and supraspinal effects
of local anesthetics such as hypotension, respiratory
depression, sedation and nausea and vomiting.!*
The main location of the opioid receptors is in the
substantia grisea of the substantia gelatinosa. This
is the basis of the anatomy of selective analgesia by
intrathecal opioids.

Fentanyl works synergistically with bupivacaine
in reducing the pain threshold without increasing
sympathetic and motor blockade.'” There have been
many studies that prove the effectiveness of opioid
use in spinal anesthesia especially in CS surgery.
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Previous studies have shown that lipophilic opioids,
for example fentanyl, can accelerate the onset and
extend the duration of bupivacaine blocks, and
prolong the duration of postoperative analgesia.'s
The combination of both has a 5-min intrathecal
onset speed and 10 min through the epidural and
relatively has a shorter duration of action due to
the presence of redistribution (2-4 intrathecal and
epidural hours respectively). No active metabolites
are found and the combination is 800 times more
lipid soluble than morphine. This high solubility
in fat will quickly bind it to opioid receptors in the
dorsal horn; this rapid onset being beneficial both as
analgesia in normal labor and in cases of emergency
CS. The optimal doses of fentanyl for adjuvant spinal
anesthesia are 12.5 yg - 50 pg. There is no more
benefit in doses more than 50 pg."”

In patients with NYHA class IIT and IV, conventional
doses of spinal anesthesia should not be used, given
the risk of impaired hemodynamics.!'®* In patients
with stable hemodynamics, epidural anesthesia
and low-dose epidural spinal combinations may be
more preferable than GA.? GA is known to depress
cardiac contractility, increase pulmonary vascular
resistance through positive pressure ventilation.”
Laryngoscopy and intubation are known causes of
hemodynamic changes in patients undergoing GA.%
Low-dose spinal bupivacaine combined with fentanyl
adjuvant in some studies has been proved to produce
minimally decreased hemodynamics with adequate
anesthesia. Patient with cardiac heart disease are
more susceptible to changes in cardiovascular
function.® That’s why we must avoid increase in
cardiac workload and metabolic demands e.g., pain,
hypovolemia, hypotension, shivering, etc. Therefore
using the technique of low dose bupivacaine with
minimal opioids can be used with advantage in
patients with cardiac diseases.

CONCLUSION

The results of our study show that low dose hyperbaric
bupivacaine 5 mg combined with fentanyl 50 ug can
be considered as an anesthesia technique for cesarean
delivery in parturients with heart diseases due to its
rapid onset, adequacy of block level and the duration
of the analgesia, good hemodynamic stability and
favorable fetal outcome.

Contlict of interest: None declared by the authors
Authors’ contribution:

DPH: Concept, Conduction of the work, Construction of
manuscript

Il Sp.An: Concept, Conduction of the work
RH, Sp.An: Concept, Conduction of the work, Review of anuscript
ESP: Review of the manuscript content for publication

277



low dose spinal in maternal heart disease

REFERENCES

10.

278

Martins LC, Freire CMV, Capurugu
CAB, Nunes Mdo C, Rezende CA.
Risk Prediction of Cardiovascular
Complications in Pregnant Women
With Heart Disease. Arq Bras Cardiol
2016;106(4):289-96. [Pubmed] DOI:
10.5935/abc.20160028.

Ashrafi R, Curtis SL. Heart Disease
and  Pregnancy. Cardiol  Ther.
2017;6(2):157-73. DOI: 10.1007/
s40119-017-0096-4. [Pubmed] [Free
Full Text] doi: 10.1007/s40119-017-
0096-4

Hall ME, George EM, Granger JP The
Heart During Pregnancy. Rev Esp
Cardiol. 2011 Nov;64(11):1045-50.
[Pubmed] [Free Full Text]

Luthra A, Bajaj R, Jafra A, Jangra
K, Arya V. Anesthesia in pregnancy
with heart disease. Saudi J Anaesth
2017;11(4):454-71. [Pubmed]
[Free Full Text] DOI: 10.4103/sja.
SJA 277 _17.

Fisher JD. New York Heart Association
Classification. Arch Intern Med.
1972;129(5):836. [Pubmed]

Smith G, Goldman J. General
Anesthesia for Surgeons. StatPearls.
Treasure Island (FL): StatPearls
Publishing; 2018.

Johansson S, Lind MN. Central
regional anaesthesia in patients with
aortic stenosis - a systematic review.
Dan Med J. 2017;64(9). [Pubmed]
Junghare SW, Desurkar V.Congenital
heart diseases and anaesthesia. Indian
J Anaesth. 2017 Sep;61(9):744-
752.  [Pubmed] [Free Full Text]
DO0I:10.4103/ija.lJA 415 17

Han Y, Zhang Z, Sun Q, Ding K, Han
L, Dong M, et al. Combined spinal-
epidural anesthesia for cesarean
delivery in a patient with cor triloculare
biventriculare. BMC  Anesthesiol.
2017;17 (1):115. [Pubmed] [Eree
Full Text] DOI: 10.1186/s12871-017-
0411-6.

Lairez O, Ferré F Portet N, Marty

10.

11.

12.

13.

14.

15.

16.

P Delmas C, Cognet T, et al
Cardiovascular effects of low-dose
spinal anaesthesia as a function of
age: An observational study using
echocardiography.  Anaesth  Crit
Care Pain Med. 2015;34(5):271-
6. [Pubmed] DO  10.1016/.
accpm.2015.02.007.

Venuto RC, Cox JW, Stein JH, Ferris
TF. The effect of changes in perfusion
pressure on uteroplacental blood flow
in the pregnant rabbit. J Clin Invest.
1976;57(4):938-44. [Pubmed] [Free
Full Text]

Jain G, Singh DK, Bansal P Ahmed
B, Dhama SS. Comparison of low
doses of intrathecal bupivacaine in
combined spinal epidural anaesthesia
with epidural volume extension for
caesarean delivery. Anesth Essays
Res 2012;6(1):47-52. [Pubmed]
[Free Full Text] DOI: 10.4103/0259-
1162.103373.

Fozzard HA, Sheets MF, Hanck DA. The
sodium channel as a target for local
anesthetic drugs. Front Pharmacol.
2011;2:68. [Pubmed] [Eree Full Text]
DOI: 10.3389/fphar.2011.00068.

Del Vecchio G, Spahn V, Stein C.
Novel Opioid Analgesics and Side
Effects. ACS  Chem  Neurosci.
2017;8(8):1638-40. [Pubmed] DOI:
Roussel JR, Heindel L. Effects of
intrathecal fentanyl on duration of
bupivacaine spinal blockade for
outpatient knee arthroscopy. AANA J.
1999;67(4):337-43. [Pubmed]

Chen Q, Shang Y, Xu Y, et al
Analgesic effect and pharmacological
mechanism of fentanyl and butorphanol
in a rat model of incisional pain. J Clin
Anesth. 2016;28:67-73. [Pubmed]
DOI; 10.1016/j.jclinane.2015.08.010
Chu CC, Shu SS, Lin SM, Chu NW,
Leu YK, Tsai SK, et al. The effect of
intrathecal bupivacaine with combined
fentanyl in cesarean section. Acta
Anaesthesiol Sin. 1995;33(3):149-

* % W Kk *

17.

18.

19.

20.

21.

22.

54. [Pubmed]

Upadya M, Saneesh P Anaesthesia
for non-obstetric surgery during
pregnancy. Indian J  Anaesth.
2016;60(4):234-41. [Pubmed]
[Free Full Text] DOI: 10.4103/0019-
5049.179445.

Mung'ayi V, Mbaya K, Sharif T, Kamya
D. A randomized controlled trial
comparing haemodynamic stability
in elderly patients undergoing spinal
anaesthesia at L5, S1 versus spinal
anaesthesia at L3, 4 at a tertiary
African hospital. Afr Health Sci.
2015;15(2):466-79. [Pubmed] [Free
Full Text] DOI: 10.4314/ahs.v15i2.21.
Zhu J, Zhang X-R, Yang H. Effects
of combined epidural and general
anesthesia on intraoperative
hemodynamic responses,
postoperative cellular immunity, and
prognosis in patients with gallbladder
cancer. Medicine (Baltimore).
2017;96(10):e6137. [Pubmed]
[Free Full Text] DOl 10.1097/
MD.0000000000006137.

Alwardt CM, Redford D, Larson DF.
General anesthesia in cardiac surgery:
areview of drugs and practices. J Extra
Corpor Technol. 2005;37(2):227-35.
[Pubmed] [Free Full Text]

Ko D-D, Kang H, Yang S-Y, et al. A
comparison of hemodynamic changes
after endotracheal intubation by the
Optiscope™ and the conventional
laryngoscope. Korean J Anesthesiol

2012;63(2):130-5. [Pubmed]
[Free Full Text] DOI: 10.4097/

kjae.2012.63.2.130.

Altaleb FF, Alshammari OM, Alanazi
HM, Aljaber DA, Alanazi AB, El-
Fetoh NMA, et al. Pattern and factors
associated  with  cardiovascular
diseases among patients attending the
cardiac center in Arar City, Northern
Saudi Arabia. Electron Physician.
2017;9(10):5459-64. [Pubmed] [Free
Full Text] DOI: 10.19082/5459.

ANAESTH, PAIN & INTENSIVE CARE; VOL 23(3) AUGUST 2019


https://www.ncbi.nlm.nih.gov/pubmed/26959402
https://www.ncbi.nlm.nih.gov/pubmed/28681178
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/28681178/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/28681178/
https://doi.org/10.1007/s40119-017-0096-4
https://doi.org/10.1007/s40119-017-0096-4
https://www.ncbi.nlm.nih.gov/pubmed/21962953
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3802121/
https://www.ncbi.nlm.nih.gov/pubmed/29033728
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5637424/
https://doi.org/10.4103/sja.SJA_277_17
https://doi.org/10.4103/sja.SJA_277_17
https://www.ncbi.nlm.nih.gov/pubmed/5025908
https://www.ncbi.nlm.nih.gov/pubmed/28874243
https://www.ncbi.nlm.nih.gov/pubmed/28970633
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5613600/
https://doi.org/10.4103/ija.IJA_415_17
https://www.ncbi.nlm.nih.gov/pubmed/28851292
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/28851292/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/28851292/
https://doi.org/10.1186/s12871-017-0411-6
https://doi.org/10.1186/s12871-017-0411-6
https://www.ncbi.nlm.nih.gov/pubmed/26388504
https://doi.org/10.1016/j.accpm.2015.02.007
https://doi.org/10.1016/j.accpm.2015.02.007
https://www.ncbi.nlm.nih.gov/pubmed/947960
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/947960/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/947960/
https://www.ncbi.nlm.nih.gov/pubmed/25885502
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4173441/
https://doi.org/10.4103/0259-1162.103373
https://doi.org/10.4103/0259-1162.103373
https://www.ncbi.nlm.nih.gov/pubmed/22053156
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/22053156/
https://doi.org/10.3389/fphar.2011.00068
https://www.ncbi.nlm.nih.gov/pubmed/28603962
https://doi.org/10.1021/acschemneuro.7b00195
https://www.ncbi.nlm.nih.gov/pubmed/10497456
https://www.ncbi.nlm.nih.gov/pubmed/26440441
https://doi.org/10.1016/j.jclinane.2015.08.010
https://www.ncbi.nlm.nih.gov/pubmed/7493145
https://www.ncbi.nlm.nih.gov/pubmed/27141105
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4840802/
https://doi.org/10.4103/0019-5049.179445
https://doi.org/10.4103/0019-5049.179445
https://www.ncbi.nlm.nih.gov/pubmed/26124793
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/26124793/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/26124793/
https://doi.org/10.4314/ahs.v15i2.21
https://www.ncbi.nlm.nih.gov/pubmed/28272202
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/28272202/
https://doi.org/10.1097/MD.0000000000006137
https://doi.org/10.1097/MD.0000000000006137
https://www.ncbi.nlm.nih.gov/pubmed/16117465
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/16117465/
https://www.ncbi.nlm.nih.gov/pubmed/22949980
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3427805/
https://doi.org/10.4097/kjae.2012.63.2.130
https://doi.org/10.4097/kjae.2012.63.2.130
https://doi.org/10.19082/5459

