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Background contd..

WHO Core prescribing indicators
« Highly standardized, widely accepted

« Benchmarks for evaluating rationality and quality of prescriptions

* |Includes:

Average number of drugs prescribed per encounter

Percentage of drugs prescribed by generic name

Percentage of drugs prescribed from essential drug list (WHO or National)

Percentage of encounters with antibiotics prescribed

Percentage of encounter with injections prescribed



Background contd..

Rational

« Limited studies have reported the drug utilisation pattern
« Studies reported variable patterns of drug utilisation across the countries

» Lack of systematic synthesis of literature has been performed to provide the

drug utilisation pattern in Nepal using WHO core prescribing indicators
Aim
« To quantitatively summarize the published studies assessing drug utilization

across various healthcare settings in Nepal using at least one WHO core
prescribing indicator



Methods

Study Retrieval

- Databases: Pubmed, Embase, CINAHL, INRUD bibliography, NepJOl,
NepMed, Google Scholar

- Keywords, MeSH terms, Embase subject headings
Inclusion criteria
- Observational, interventional or mixed studies
- Assessing drug utilization in healthcare facilities of Nepal
- Reporting at least one WHO prescribing indicator
Exclusion criteria
- Studies not specifying total number of patient encounters
- Studies using only number of prescriptions as a sampling unit



Methods contd..

Data extraction
- Using pre-specified form
- For interventional studies: only baseline data
- For studies with multiple settings: separate data
- Extracted data
e Study characteristics (title, journal, year of publication)
* Methods (design, study population, setting, sample size)
e Outcome (WHO core prescribing indicators)
Critical appraisal of studies

* 14-point scoring system; incorporates WHO recommendations on
Investing drug use in health faclilities

« Study quality classified as high (270%), moderate (69-51%) and
low (<50%)



Methods contd..

Data analysis
- Unit of analysis: Study setting
- Data point: measurement of a specific medicine use indicator at a
specified time for specified provider in specific setting
- Qutcome variables
1. Average number of drug per encounter
2. Percentage of drugs prescribed by generic name
Percentage of encounter with antibiotics prescribed (PEAP)
Percentage of encounter with injections prescribed (PEIP)
Percentage of drug from WHO EML
6. Percentage of drugs from Nepal EML
- Median and 95% confidence interval for outcome 1
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Methods contd..

- Proportional meta-analysis
e For outcome 2 through 6
e Random effect model with DerSimonian and Laird estimator
e Heterogeneity: Cochran’s Q test and I? statistic
* Publication bias: Funnel plot, Egger’s regression test
e Sub-analysis variables

« Health care facility characteristics (Level, administration)
* Prescription period, study quality

* Drug categories studied, disease categories studied

- Sub-set meta-analysis: Studies not targeting a specific drug or drug class
or a specific disease condition

- Software: IBM SPSS | R version 4.3.2



Results

Studies identified and
retrieval

Duplicate records removed
(n = 629)

Records excluded™*
(n = 9651)

Reports not retrieved
(n=4)

Records identified from
= Databases (n = 10484)
— - Pubmed: 4182
S - Embase: 3993
= - CINAHL: 160
= - Nepjol: 1698
- - NepMed: 270
- INRUD Bibliography: 75
— - Google Scholar: 106
)
Records screened
(n = 9855)
Reports sought for retrieval
o (n =204)
=
|
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wn
Reports assessed for eligibility
(n = 200)
—
v
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- Studies included in review
3 (n = 88)
=

-

Reports excluded (n = 112)
Studies not of Nepal (n = 35)
Studies with community
setting (n = 5)

Studies not reporting WHO
indicator (n = 47)

Mot original studies (n = 3)
Conference abstracts (n = 7)
Studies of prescription or
medication error (n = 4)
Studies with prescription as
sampling unit (n = 11)




Trends of drug utilization studies of Nepal (n=88)
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ype, level and administration of health care facilities (n=153)

Community 3.3%

Public 58.2%
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Critical appraisal of included studies

Major non-compliance criteria 0 i
« Adequate sample size (minimum of 600 L:éj
encounters) cE
o 31.8
« Describing how medicine were counted -
+ Defining medicine to be regarded as E
antibiotic § 11.3
« Defining medicine to be regarded as 0 I
injection QUALITY OF STUDY

 Describing how missing data were handled mHigh ®Moderate ®Low
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Quantitative synthesis

This review obtained 283 separate data points from the 88 studies for the six
WHO drug use indicators, which assessed a total of 2,108 healthcare facilities
and 60,191 patient encounters.

« Average no of drugs per encounter: 43069 patient encounters

* Percentage of drugs prescribed in generic name: 26196 encounters

» Percentage of encounters with antibiotic prescribed: 37032 encounters
* Percentage of encounters with injection prescribed: 17287 encounters
» Percentage of drugs prescribed from WHO EML: 11070 encounters

» Percentage of drugs prescribed from Nepal EML: 19597 encounters
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Average number of drugs prescribed per encounter (Median)
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Pooled percentage of WHO core prescribing indicators
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Trend of WHO core prescribing indicators

83.5 —Generic Prescribing

—Encounters with
antibiotics (p < 0.05)

61.5

—Encounter with
injections

—Drugs from WHO EML
(p <0.0001)
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WHO core prescribing indicators among different Level of
HCFs (p < 0.05)
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Forest Plot — Encounter
with antibiotics X Level of
health care facilities (subset
meta-analysis)

« Subset meta-analysis showed
lower PEAP In tertiary compared to
primary

« Contrast to original meta-analysis

Study Encounters with Antibiotics Total Encounters

Level of HCFs = Tertiary
Alam et al., 2006
Basnetetal., 2016
Bhandari and Khan, 2020
Ghimire and Shreewastav, 2021
Ghimire et al., 2009

Giri and Khan, 2020
Joshietal, 1997

Kafle etal., 1989

Karki et al., 2019

Khadka and Manandhar, 2020
Lamichhane et al., 2006
Palaian et al., 2008
Panday et al., 2023
Pandey et al., 2020
Pudasaini etal., 2011
Rauniar et al., 2012

Sah et al., 2020

Sarraf and Sah, 2021
Shankar et al., 2005
Shankar et al., 2006
Shankar et al., 2006
Shankar et al., 2007
Shankar et al., 2010
Shrestha et al., 2020
Upadhaya et al., 2006
Upadhyay et al., 2008
Yadavetal, 2014

Yadav et al., 2023
Random effects model
Heterogeneity: I = $9%, T= 0.0664,p=0

Level of HCFs = Primary
Bhuju et al., 2021

Bhuju et al., 2021

Dahal et al., 2012

Nepal et al., 2020

Nepal et al., 2020
Shankar et al., 2003
Shankar et al., 2003
Shankar et al., 2003
Random effects model
Heterogeneity: P= 96%, 12= 0.0083, p < 0.01

Level of HCFs = NR

Nepal et al., 2020

Nepal et al., 2020

Nepal et al., 2020

Random effects model

Heterogeneity: = 99%, !2= 0.0253, p < 0.01

Random effects model

Prediction intgrval ’

Heterogeneity: I” = 99%, © = 0.0451,p =0

Test for subgroup differences: z; =1.29,df=2(p =0.52)
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0.29 [0.24; 0.35]
0.77 [0.71;0.83]
0.13 [0.09; 0.18]
1.00 [0.98; 1.00]
0.28 [0.27;0.29]
0.19 [0.16; 0.24]
0.77 [0.67;0.85]
0.69 [0.66;0.72]
0.12 [0.09; 0.15]
0.29 [0.22;0.37]
0.26 [0.24;0.29]
0.60 [0.55; 0.65]
0.89 [0.84;0.93]
0.17 [0.13;0.24]
0.18 [0.14;0.23]
0.84 [0.80; 0.89]
0.33 [0.26; 0.41]
0.96 [0.89; 0.98]
0.58 [0.51; 0.64]
0.70 [0.65; 0.75]
0.31 [0.28; 0.35]
0.04 [0.02; 0.08]
052 [0.48; 0.57]
0.38 [0.31;0.44]
0.41 [0.37; 0.45]
0.27 [0.21;0.33]
0.49 [0.46; 0.52]
0.12 [0.10; 0.15]
0.45 [0.36; 0.55]

0.44 [0.40; 0.48]
0.37 [0.33;0.41]
057 [0.51;0.63]
052 [0.49; 0.55]
0.50 [0.47;0.54]
0.67 [0.64;0.71]
0.53 [0.48; 0.57]
053 [0.48; 0.57]
0.52 [0.45; 0.58]

0.65 [0.61; 0.68]
0.44 [0.42; 0.46]
0.30 [0.28;0.32]
0.46 [0.28; 0.64]

95%-Cl Weight

26%
25%
2.6%
2.5%
2.6%
2.6%
25%
2.6%
26%
2.5%
26%
2.6%
25%
25%
26%
2.6%
2.5%
25%
26%
2.6%
2.6%
2.5%
2.6%
25%
26%
2.6%
2.6%
2.6%
71.5%

26%
26%
2.6%
2.6%
2.6%
26%
26%
2.6%
20.7%

2.6%
2.6%
2.6%
7.8%

0.47 [0.40; 0.53] 100.0%

[0.09; 0.86]
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WHO core prescribing indicators among HCFs
administration (p < 0.05)

74.8%
61.6% \
57.5% 5 0% 7.9%
42.0% 39.89 o
21.49 21.3%
18 0% 19.7%
1.8%
Generic Encounters with Encounters with Drugs from WHO Drugs from Nepal
Prescribing Antibiotics Injections EML EML

m Private ®mPublic = Community
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Study Encounters with Antibiotics Total Encounters Proportion 95%-Cl Weight
| ]
HCF Administration = Private :
— u W I Alam et al,, 2006 72 247 ] 0.29 [0.24,035] 26%
Basnetetal., 2016 174 225 = 0.77 [0.71,0.83] 25%
n n . . . . Bhandari and Khan, 2020 32 246 =& : 0.13 [0.09;0.18] 2.6%
Ghimire and Shreewastav, 2021 225 225 1.00 [0.98;1.00] 25%
a n I I O I C S l I l I n I S r a I O n Ghimire et al., 2009 1197 4231 0.28 [0.27,0.29] 26%
Giri and Khan, 2020 78 403 = : 0.19 [0.16;0.24] 26%
. n n Karki et al., 2019 52 444 & 0.12 [0.09;0.15] 2.6%
Lamichhane et al., 2006 333 1261 0.26 [0.24,0.29] 26%
O e a C ar e aC I I I e S Palaian et al., 2008 254 424 = 0.60 [0.55;0.65] 26%
Pandey et al., 2020 35 200 &= i 0.17 [0.13;0.24] 25%
- Shankar et al., 2005 149 259 = 0.58 [0.51;0.64] 26%
Shankar et al., 2006 249 356 = 0.70 [0.65;0.75] 26%
S u S e I I l e a— a n a S I S Shankar et al., 2006 187 595 - 0.31 [0.28;0.35] 2.6%
Shankar et al., 2007 7 186 B 0.04 [0.02;0.08] 25%
Shankar et al,, 2010 287 548 = 0.52 [0.48,0.57] 26%
Upadhaya et al., 2006 260 631 -4 0.41 [0.37,045] 26%
Upadhyay et al., 2008 66 247 = § 0.27 [0.21,0.33] 26%
Yadav et al., 2023 74 601 0.12 [0.10;0.15] 26%
Random effects model 11329 ..-... 0.37 [0.27,0.48] 46.2%
Heterogeneity: = 99%, = 0.0544 p=0 :
HCF Administration = Public
Bhuju et al., 2021 255 584 = 0.44 [0.40;048] 26%
Bhuju et al., 2021 240 654 = 0.37 [0.33;041] 26%
Dahal etal., 2012 172 301 = 0.57 [0.51,0.63] 26%
Joshi etal, 1997 77 100 H = 0.77 [0.67,0.85] 25%
Kafle et al., 1989 662 963 ¢ 0.69 [0.66;0.72] 2.6%
. . Khadka and Manandhar, 2020 41 141 - = 0.29 [0.22;037] 25%
Nepal et al., 2020 559 865 ] 0.65 [0.61;0.68] 26%
S|gn|f|cant|y (p <O_O]_) Iarger Mool ot o 2000 e 1063 = 0% 05059 20%
Nepal et al., 2020 479 950 == 0.50 [0.47,0.54] 26%
Nepal et al., 2020 898 2052 d 0.44 [0.42;046] 26%
Nepal et al., 2020 572 1928 : 0.30 [0.27,0.32] 26%
. Panday et al., 2023 200 224 : = 0.89 [0.84,0.93] 25%
d Iﬂ:e rence Of p erce nt ag e Rauniar et al, 2012 253 300 = 0.84 [0.80;0.88] 26%
Sah etal,, 2020 49 148 = 0.33 [0.26;0.41] 25%
Sarraf and Sah, 2021 92 96 ¢ = 0.96 [0.89;0.99] 25%
Shankar et al,, 2003 521 775 = 0.67 [0.64,0.71] 26%
Shankar et al., 2003 264 501 = 0.53 [0.48;057] 26%
- - - - Shankar et al., 2003 255 485 - 0.53 [0.48;0.57] 2.6%
encounter with antibiotic between Yadav etal. 2014 504 1025 = 048 045052 26%
Random effects model 13154 ; - 0.58 [0.50; 0.65] 48.7%
Heterogeneity: = 99%, 1° = 0.0266, p <001 :
. . HCF Administration = Community
pu bI IC and prlvate health care Pudasaini et al,, 2011 55 305 & 0.18 [0.14,023] 26%
Shrestha et al., 2020 90 240 - 0.38 [0.31,0.44] 25%
Random effects model 545  -=ei—— 0.27 [0.11;0.48] 5.1%
Heterogeneity: 1“=96%,1 = 0.0232, p < 0.01
i . . . . . Random effects model 25028 - 0.47 [0.40; 0.53] 100.0%
facilities; 1.5 times higher in public prdcion nana
1 Heterogeneity: I2 =99%, ‘:2 =0.0451,p=0 f . { ! :
Test for subgroup differences: 1; =13.86,df=2 (p < 0.01) 02 04 06 08 1
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Study Drugs Prescribed in Generic Name Total Drugs Prescribed Proportion 95%-Cl Weight

Forest Plot — Generic

Pudasaini etal., 2011 2507 2985 0.84 [0.83,085] 26%

u u u u u Shrestha et al., 2020 260 411 = 0.63 [0.58;0.68] 26%
Shrestha et al., 2021 820 1427 = 0.57 [0.55;0.60] 2.6%

reS C rI I I l l I l I I l I S ra I O I I Shrestha et al., 2022 152 652 = 0.23 [0.20;0.27] 26%
Random effects model 5475 ~— e —— 0.58 [0.31;0.82] 10.3%

Heterogeneity: 1* = 100%, ¥= 0.0785,p < 0.01

]

-

]

.

-

[

]

.

of health care facilities 1t st - s

0.54 [0.51,057] 26%

Bhuju et al., 2021 459 993 0.46 [0.43;0.49] 26%

u Dahal etal., 2012 407 689 050 [0.55:0.63] 26%
S u S et m et a_an a S I S Joshi etal, 1997 602 1124 054 [0.51:0.57] 2.6%
Khadka and Manandhar, 2020 120 459 ] 0.26 [0.22:0.30] 256%

Panday etal., 2023 382 1492 0.26 [0.23;0.28] 26%

Paudel etat, 2010 110 357 = 0.31 [0.26:0.36] 2.6%

Rauniar etal, 2012 0 333M 0.00 [0.00:0.00] 26%

Sah etal., 2020 16 322 B 0.05 [0.03;0.08] 2.6%

Sarraf and Sah, 2021 0 3900 0.00 [0.00;0.01] 256%

Sarrafetal., 2015 0 2133 0.00 [0.00;0.00] 2.6%

Shankar et al,, 2003 1747 2454 071 [0.69:0.73] 26%

Shankar etal. 2003 357 518 = 0.69 [0.65:0.73] 26%

Shankar et al., 2003 252 606 = 0.42 [0.38;0.46] 2.6%

Shankar et al.. 2006 1500 2289 0.66 [0.64:0.67] 26%

Random effects model _ 15896 -~ 0.31 [0.15; 0.50] 38.4%

Heterogeneity: /" = 100%, = 0.1488,p =0

Significantly (p <0.01) larger | s

-
Basnet etal, 2016 157 1844 0.09 [0.07-0.10] 2.6%
Bhandari and Khan, 2020 73 56 M 011 [0.09'0.14] 256%
. Das etal, 2003 664 4323 015 [0.14'0.16] 2.6%
d Iﬁe re n Ce O'I: p e rce n tag e O'I: d ru g S Ghimire and Shreewastav, 2021 146 887 0.16 [0.14,0.19] 26%
Ghimire etal., 2009 1377 10591 013 [012'0.14] 2.6%
Gifi and Khan, 2020 67 1979 0.03 [0.03;0.04] 2.6%
Karki et al, 2019 478 1163 = 0.41 [0.38'0.44] 256%
. . . Lamichhane et al., 2006 678 3532 019 [0.18:021 256%
p reSC rl b e d I n g e n e rl C n am e Palaian et al., 2008 45 565 0.07 [0.05:0.09] 256%
Pandey et al.. 2020 23 413 BB | 0.06 [0.04:0.08] 2.6%
Sarkar et al, 2001 91 708 E 013 [0.10;0.16] 256%
Shankar et al., 2006 938 1614 s 0.58 [0.56:0.61] 256%
. . Shankar et al., 2006 197 925 = 021 [019:0.24] 2.6%
b etwe e n p u b I I C an d p rlvate Shankar et al., 2007 62 352 = 019 [0.15:0.24] 26%
Shankar et al. 2010 1561 4236 0.37 [0.35:0.38] 2.6%
Thapa and Singh, 2019 76 2183 0.03 [0.03:0.04] 256%
Upadhaya et al., 2006 1177 2713 0.43 [0.42'045] 256%

N L . - - Upadhyay et al., 2008 106 624 . = 017 [0.1450.20] 2.6%
healthcare faclilities; 2 times higher | =z, L & - sHEnIy 2

Heterogeneity: I° = 100%, T = 0.0344, p =0

= = Random effects model 63371 . 0.26 [0.18; 0.34] 100.0%
I n p u b I | C Prediction interval : [ 1 | : [0.00; 0.83]
Heterogeneity: I = 100%, ©° = 0.0906,p =0
Test for subgroup differences: /i =10.54,df=2 (p < 0.01) 0 0.2 04 0.6 0.8
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Key findings

* Irrational prescribing practices were identifled based on WHO core
prescribing indicators.

« Overuse of antibiotics (potential antimicrobial resistance risk).

» Under-prescription of drugs from the Essential Medicines List (EML) (limited

access to essential medications).

» Minimal generic prescribing (affecting affordability and standardization).
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Key recommendations

Targeted Interventions based on variations in
prescribing patterns across facility locations and

types.

Education programs for prescribers to enhance
rational prescribing.

Effective implementation of a generic prescribing
policy to increase accessibility and affordability.

Regular drug utilization review and monitoring to
ensure guideline adherence.

Routine prescription auditing and intervention to
optimize medication use and improve healthcare
outcomes.
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