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The Network to Improve Pharmacy IT System

It is well acknoledged that appropriate drug use results in good treatment outcome

and overall system efficiency. Over utilization, under utilization, over dispensing, and

different rate of access to medicine reflect quality of treatment, equity and efficiency of the
system management.

Continuous monitoring and evaluation by means of drug utilization analysis is
crucial in identify possible and potential area of drug utilization problem as well as help
assess direct and indirect offect of drug policy impact on qualityof care, access {0

necessary medicine and expenditure.

Although information is highly important for decm‘ .n makmg n every level of

pollcy gecision maklng, in Thailand however, the most frequently f()und problems in both

] formatlon

limited in scope and could not answer the Syste ig plcture. Capacity bu11d1ng for

sustainable drug use monitoring-and evaluation is a ¢rucial step. Data management,
framework development and analysis féch‘jﬁgue are the focal area for further research and
development.

Under the support of Health System Research Institute (HSRI), Pharmaceutical

- System Research & Intelligencc Center (PSyRIC) has developed analysis framework,

standard data format; data handling and management model. In 2007, we analyse electronic

dispensing data of 25 hospitals and give feedback such as drug expenditure, quality of

medicine use, possible and actual adverse drug reaction rate and access to some medicines

to hospital administrators. Our main findings were:

1. Drug expenditure per person per year is different among different level of hospitals.
However, the capitation rate is the same across hospital types. Fareness is questionable.

2. Top 3 drugs with highest expenditure are epoetin, atorvastatin and clopidogrel. With
the high expenditure comes the question of appropriate use, value of money and
effective monitoring and evaluation.

3. Treatment of diabetes mellitus patient comparing to clinical practice guideline show

some gaps for improvement,
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4. Monitoring drug interaction of warfarin shows high prevalence prescriptions with
possible drug interaction. However, hospitals that has high prevalence of prescription
with possible drug interaction does not necessary end up with high prevalence of actual
adverse drug reaction. Hospital need to find out appropriate risk management protocol

to reduce actual advers drug reaction caused by drug interactions.

5. Itis estimated from 25 hospitals that over prescribed of oral blood sugar lowering drugs

result in 22.6 million Baht in 1 year.

6. Highly expensive drugs, included in or excluded from natial essential drug list, were

found to have impact on access to medicine for patients from different insurance

scheme.
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UL Foun yaan
1 epoetin [alfa] 34,668,987
2 atorvastatin [calcium] 33,330,874
3 clopidogrel bisulfate 30,465,563
4 efavirenz 30,325,210
5 amlodipine [besylate] 17,706,836
6 lamivudine,nevirapine,stavudine i 14,359,430
7 didanosine 14,334,117
8 capecitabine 13,803,202
9 lamivudine 13,633,335
10 nifedipine 13,873,520
11 alendronic acid 12,986,062
12 ciclosporin 12,616,288
13 lenograstim 12,564,903
14 gefitinib 12,496,013
15 epoetin [beta] 11,834,814
16 somatropin 11,420,478
17 lopi'ﬁajv_ir,ritonfa"{rir 9,814,136
18 insulin tihu‘m;an) fast-acting,insulin (isophane) 9,318,322
19 Etoricoxib 9,240,383
20 oxaliplatin 8,981,198
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UL doen ya
1 atorvastatin [calcium] 103,000,000
2 clopidogrel bisulfate 70,339,061
3 rituximab 55,098,156
4 simvastatin 54,995,406
5 epoetin [alfa] 53,906,839
6 paclitaxel 50,770,997
7 imatinib [mesylate] 39,466,070
8 esomeprazole 37,591,841
9 epoetin [beta] 36:977,567

34431534

10 glucosamine [sulphate]

11 filgrastim 32,754,143
12 gabapentin 31,722,276
13 gefitinib 31,840,837
14  bortezomib - 28,087,900
15 gemcitabine [hydrochloride] 27,100,006
16 amldéib‘ine_ [besylate] 26,716,247
17 ox'al_iplatin: 26,704,831
18 omeprazole 25,209,991
19  meropenem f[trihydrate] 24,605,280
20 imipenem , cilastatin [sodium)] 24,514,416
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UAL Houn Yae
1 imatinib [mesylate] 19,966,671
2 Calchloride], dextrose, Mglchloride], Na[chloride], Na[lactate] 13,825,628
3 efavirenz 9,760,307
4  epoetin [alfa] 9,191,364
5 gabapentin 7,402,944
6 peginterferon [alfa-2a] 6,766,021
7 didanosine 5,722,119
8 felodipine 5,543,163
9 peginterferon [alfa-2b) 5,473,348

10 clopidogrel bisulfate 5,238,576
11 valproic acid 5,063,481
12 capecitabine 4,733,664
13 lamivudine , nevirapine , stavu.d]pe 4,474,628
14 lamivudine R . 3,915,534
15 nifedipine : 3,771,554
16 risperidone 3,771,135
17 topira'ﬁ:r;ate 3,728,738
18 somatrohin . - 3,642,280
19  metoprolol [tartrate] 3,631,838
20 leuprorelin [acetate] 3,615,206
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oHAL Hasn HAAT
1 epoetin {alfa] 5,622,962
2 clopidogrel bisulfate 5,526,672
3 atorvastatin [calcium] 4,727,205
4 felodipine 3,831,861
5 glucosamine [sulphate] 3,760,208
6 pioglitazone 3,300,586
7 insulin (human) fast-acting , insulin (isophane) 3,007,863
8 amlodipine [besylate] . 2,863,630
9 simvastatin 2.458,934
10 amoxicillin {trihydrate] , clavulanq,te‘;:[‘pgt‘assiur.ﬁ]"? 2,448,987
11 metformin [hydrochloride] . 2,274,002
12 valproic acid 2,130,929
13 risedronate [sodium] 2,091,735
14 alfuzosin [hydrochloride]: .. 2,035,168
15 nifedipine | 2,028,058
16 hydrocthrothiazirde‘ ; valéét{an 2,007,925
17 qu‘i"na‘p::r_il [hyd_ifé:chloride]; : 1,802,690
18 Iosarté;ﬁ '[pdiassium] 1,816,980
19 chlorzoxazoné&., paracetamol 1,724,615
20 rabies immune globulin 1,702,844
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1 epoetin [alfa) 5,674,800
2 atorvastatin [calcium] 4,832,406
felodipine 4785472
4 clopidogrel bisulfate 3,746,464
5 FEtoricoxib 3,687,736
6 lopinavir , ritonavir EEar 3,611,920
7 metformin [hydrochloride] 5;‘:': | 3,406,160
§ rabies vaccine . 3,291,300
9 valsartan S o .'r;ﬁ:i...2.979,000
10 tamsulosin ‘[.hydrochloride] L. | o o 2,882,056
11 valproic acid S 2,592,552
12 gabapentin j.:‘?:“_ .‘ 2,561,051
13 capecitabine | 2,508,212
14 amlodipine [besylate] . " 2,406,577
15 glucosamine {éu!phate] R . 2,365,290
16 _Salcatonin [salimion source] 2,348,270
17 Pdgsferric&amine {mg:éﬁ%te] 2,210,340
18 pic;gi'itazone 1,832,617
19 rabies immune globulin 1,804,347
20 manidipine [hydrochloride] 1,730,185
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aUAL Foen Rl
1 imatinib [mesylate] 11,889,976
2 epoetin [alfa] 8,731,395
3 atorvastatin [calcium] 8,268,959
4 valsartan 7,481,022
5 clopidogrel bisulfate 5,426,709
6 omeprazole [magnesium} . 3,787,962
7 leuprorelin [acetate) 3,612,507
8 simvastatin 3.0?2.676
9 rosiglitazone [maleate] o 3,048,826
10 cilostazol | 2,985,173
11 felodipine o 2862978
12 Salcatonin [salmon source]\ : 2,810,170
13 capecitabine 2,779,909
14 manidipine [hydrodhla_r::io;‘!g]ﬁ'i_: ) 2,766,307
15 nifedipine e 2,759,148
16 valproic acid 2,689,076
17 | letrozole 2,634,074
18 rosuvastatin 2,504,216
18 doxorubicin [hydrochloride] 2,370,871
20 celecoxib 2,286,458
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1 valsartan 2,804,849
2 felodipine 2,769,167
3 atorvastatin [calcium] 2,687,454
4 |amivudine , nevirapine , stavudine 2,566,360
5 celecoxib 2,381,406
6 epoetin [beta] 1,664,256
7 insulin (human) fast-acting , insulin {isophane) 1,419,424
8 budesonide oo 1L411,578
g ?;iir;z[acetate]. methionine, phenylalanine, 1,345,780

10 nifedipine 1,219,257
11 amoxicillin [trihydrate] 1,206,871
12 insulin {isophane) 1,193,790
13 pyritinol [dihydrochloride] 1,097,969
14 rabies vaccine 1,076,183
15  simvastatin 1,055,043
16 valproic 'a‘c'i:d. 1,054,967
17 gliclazide 1,032,857
18 ramipri 966,903
19 isosorbide [mononitrate] 901,815
20 efavirenz 762,242
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1 lamivudine , nevirapine , stavudine 5,756,626
2 efavirenz 5,630,994
3 rosuvastatin 5,446,595
4 rosiglitazone [maleate] 4,488,344
5 atorvastatin [calcium] 4,463,460
6 epoetin [alfa) 4,333,800
7 imipenem , cilastatin [sodium] 4,125,380
8 epoetin [beta] 3,808,575
9 cefoperazone [sodium] , sulbactam [sodiﬁ';ﬁ;i]f~‘ 3,308,400
10 octreotide 3,303,980
| 11 clopidogrel bisulfate 3,294,300
12 gliclazide 3,018,622
13 filgrastim v 2,947,680
14 metformin [hydrochloride] . 2,910,864

15 sodium [chloride} ” 2,872,515 7
16 felodipine - 2,635,680
17 dextrose , sodium fchloride] 2,626,042
18 carvedilo.l _ 2,604,000
19 celecoxib 2,562,034
20 amoxicillin [sodium] , clavulanate [potassium] 2,442,165
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1 celecoxib 8,080,695
2 glucosamine [sulphatg] 6,777,150
-3. atorvastatin [calcium] 6,681,840
4 Salcatonin [salmon source] 6,352,650
5 epostin [alfa) 4,924 900
8 lansoprazole 3,983,508
7 gabapentin 3,793,792
8 valsartan 3,688,250
9 raloxifene fhydrochloride] = % ~3,52?,400 ‘
10  meloxicam 2,963,853
11 calcitriol 2,761,262
12 diclofenac [sodium] 2,753,278
13 calcium [carbonate] , calcium [I'a;;tate Qiﬁcgpate] 2,518,100
14 simvastatin “ 2,367,858
15 orphenadrine [citré't'éV]'. paracete;%blu 2,225,955
16 felodiphhe & ' 2.112,563
17 diclofenac [diethylamine]. 1,990,894
18 droperidol. 1,980,450
19 nifedipine 1,972,865
20 valdecoxib 1,953,960
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1 simvastatin 1,382,478

2 rabies immune globulin 1,265,598
3 rabies vaccine 1,067,140
4 amoxicillin [trihydrate] , clavulanate [potassium) 767,524
5 budesonide 733,770
6 doxazosin 681,410
7 insulin (human) fast-acting , insulin (isophane) 672,800
8 epoetin [alfa] 6‘36,700
9 dicloxacillin [sodium] . 156'10,996
10 tegafur , uracil 585,888
11 amoxicillin [trihydrate] 582,457
12 tolperisone [hydrochloride] 569,404
13  meloxicam 532,548
14 mecobalamin 503,605
15 felodipine 486,285
16  metformin [hydrozéhloride]'= 471,966
17 calcium [folinate) 457,200
18 atenololx : 454 763
19 paracetamol 454 477
20 enalapril 441,922

91




FRIC LI RIAT

T6vs 0 VTAT AU AN 15 LU 3T N5 T

Trogudes munsuazsszuum

ty s
N
(AT30)

A150N 44 mz%w%’upjﬂ':auanﬁﬁgammﬂ'ﬁqaqﬂ 20 suduusnuaalsiwgnunanily M

WAL How NaA7
1 atorvastatin [calcium} 2,674,700
2 amlodipine {besylate] 2,159,549
3 glucosamine [sulphate] 1,944,400
4 Jamivudine , nevirapine , stavudine 1,753,774
5 clopidogrel bisulfate 1,573,400
6 metformin [hydrochloride] 1,431,532
7 Salcatonin [salmon source) 1,398,175
8 rosiglitazone [maleate] 1,@%}5,614
9 efavirenz _ 1,097,304
10 irbesartan | 1,088,045
11 latanoprost 852,150
12 rivastigmine [hydrogen tartrate] 824,750
13 gabapentin E 821,280
14 omeprazole 805,495
15 rabies vaccine 796,500
16 amoxic’ilﬁh :[frihyd'rate];f;."i'('ﬁi'”é\*/dll.anate [potassium] 792,116
17 glipizide " 768,405
18 amoxicillin {trihydrate] 764,714
19 risedronate [éodium] 743,595
20 sodium {hyaluronate] 726,300
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1 atorvastatin [calcium] 2,476,523
2 lamivudine , nevirapine , stavudine 2,165,161
3 candesartan cilexetil 1,667,320
4 epoetin [alfa] 1,608,064
5 simvastatin 1,370,059
6 rosiglitazone {maleate] 1,242,700
7 rosuvastatin 1,196,010
8 insulin (human) fast-acting , insulin (isophane) 1,193,682
9 rabies vaccine ' . 31_5;'(.}.81 ,246
10 manidipine [hydrochloride] | 995,089
11 celacoxib 969,371
12  efavirenz 800,994
13  metformin [hydrochloride] 701,052
14 pioglitazone 603,033
15 gemfibrozil 541,571
16 calcium [carbonate] 524,164
17 amlodipine [besylate] 519,479
18 fenoterol [hydrobromide] , ipratropium [bromide]} 510,208
19 amoxicillin {trihydrate] , clavulanate [potassium] 500,481
20 doxazosin 491,505
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1 atorvastatin [calcium] 12,217,915
2 epoetin [alfa] 11,218,572
3 efavirenz 7,604,295
4 amiodipine [besylate] 7,465,453
5 Calchloride], dextrose, Mgfchloride], Na[chloride], Na[lactate] 6,672,958
6 pioglitazone hydrochloride 4,433,527
7 esomeprazole 4,232,698
8 ezetimibe - 3,851,324
9 epoetins | 3,831,204
10 pantoprazole 3,760,756
11 clopidogrel bisulfate ‘ 3,524,902
12 lamivudine , zidovudine Mg 3,390,074
13 valsartan 3,374,892
14 doxazosin 3,156,195
15 lamivudine , nevirapine , stavﬁd'i‘riie» | 3,079,777
18 amoxici'llin' ttrihy_drate] , clavulanate [potassium] 3,069,243
17 lopinavir , ritonavir 3,016,033
18 felodipine 2,915,555
18 didanosine 2,720,724
20 simvastatin 2,533,166
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1  epoetin [alfa] 5,665,387
2 simvastatin 3,923,878
3 atorvastatin [calcium] 3,340,386
4 enalapril [maleate] 3,241,370
5 epostin [beta] 3,125,628
6 omeprazole B 2,724,100
7 glipizide - : : 2,359,443
8 amoxicillin [trihydrate] +2,253,878
9 rosiglitazone {maleate] R . ‘:: e A.-é;‘-.:::".2,224.992
10 manidipine [hydrochioride] o - 1755536
11 insulin (human) fast-acting , lnsulln (sophane) 1,711,959
12 metformin [hydrochloride] e ‘- 1,698,413
13 Calchloride], dextrose, Mg[chlbfiye], Nké[oh_loride], Na[lactate] 1,650,264
14 amoxicillin [trihydrate] clavulanéfég;‘[potaséiurrn] 1,639,105
15 paracetamol B - 1,611,363
16 amlodipine [besyl’ate]' 1,530,870
17 valsartan : 1,474,962
18 clopidogrel bisulfate 1,379,500
19 atenolol 1,192,261
20 felodipine 1,136,891
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1 dextrose , sodium [chloride] 2,720,616
2 omeprazole 1,841,048
3 amlodipine [besylate] 1,571,504
4 clopidogrel bisulfate 1,318,429
5 simvastatin 1,207,239
6 .paclitaxel _ 1,092,404
7 sodium [chloride] 1,074,222
& enalapril [maleate] B £ 1,046,849
9 metformin [hydrochioride] . 968,805
10 ascorbic acid , calcium [phosphate, tribasic] 6yaq9.qobalam.in:":". 812,773

ferrous [fumarate] , folic acid , niacin , riﬁbﬂavin , thfér@ine

[mononitrate]
11 doxazosin [mesylate] . _' _ | 780,708
12 manidipine [hydrochloride_]_ o 755,741
13 gabapentin T 730,201
14 atenolq_l_,: : B 7 675,557
15 amoxicillin [trihydratej . clavulanate [potassium) 673,660
16 pa racétamol | 626,220
17 folic acid 599,158
18 losartan {potassium) 547,063
19 insulin {isophane) 545,122
20 ticlopidine [hydrochloride] 539,296
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1 rabies vaccine 2,095,272
2 metformin [hydrochlorids] 836,522
3 nifedipine 732,667
4 rabies immune globulin 607,531
5 celecoxib 554,880
6 orphenadrine [citrate] , paracetamol 550,782
7 Etoricoxib - 535,025
8 alendronate sodium 532,980
9 amoxicillin [trihydrate] e i “ o 503,968
10 simvastatin - *..434,660
11 calcium [carbenate] , 393,671
12 atenolol R 379,972
13 diclofenac [sodium] | 378,111
14 omeprazole 387,325
15 glibenclamide - 359,343
16 theophyliine - R 3 356,262
17 fluticasone [pfopionate]:_, :§§ai%eterol [xinafoate] 345,210
18 insulin (human) fast-acting , insulin (isophane) 338,030
19 dicloxacillin [sodium)] 330,933
20 salbutamol [sulphate] 286,139
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1 insulin (human) fast-acting , insulin (isophane) 688,404
2 nifedipine 494,201
3 atorvastatin {calcium)] 460,486
4 [lamivudine , nevirapine , stavudine 396,297
" 5 amoxicillin [trihydrate) 368,324
6 ascorbic acid ,Calcarbonate] ,anhydrous citric acid , colecalciferol 345,780
, pyridoxine [hydrochloride] :
7  metformin [hydrochioride] 344,566
8 rabies immune globulin 286,565
9 enalapril [maleate] 278,341
10 celecoxib 265,105
11 salbutamol [sulphate] 231,062
12 dicloxacillin [sodium) 223,710
13 efavirenz 200,345
14 gemfibrozil 182,634
15 glimepiride " 174,529
16 paracetamol 169,235
17 atenolol 168,314
18 simvastatin 161,321
12 glibenclamide 145,033
20 tolperisone [hydrochloride] 139,407
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1 amlodipine [besylate] 391,436
2 rabies vaccine 267,960
3 metformin {hydrochloride] 259,812
4 amoxicillin [trihydrate] 238,804
5 gemfibrozil 195,230
6 insulin (isophane) 160,170
7 glibenclamide - 135,748
8 camphor , eucalyptus oil , eugenol , menthq!_,, methyl 127,040

[salicylate] - - ‘

9 calcium [carbonate] 126,298
10 lamivudine , nevirapine , stavuq\_i‘hé | 103,940
11 enalapril [maleate] ; 102,142
12 salbutamol [éulphate] 97,023
13 omeprazole 90,318
14  atenolol 89,003
16 simvastatin 81,182
16 enalapril 74,428
17 hydrochlbrqth’iazide 66,374
18 flunarizine [hydrochloride] 60,755
19 propranoclol [hydrochloride] 60,165
20 dicloxacillin [sodium] 59,176
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1 enalapril [maleate] 341,947
2 metformin [hydrochloride] 299,832
3 rabies vaccine 277,715
4 insulin {isophane) 240,283
5 glibenclamide 165,791
6 isosorbide [dinitrate] 126,118
7 salbutamol [sulphate] 110,279
8 diltiazem [hydrochloride] 5. 105,167
9 amoxicillin [trihydrate] 104,043
10 eugenol , menthol , methyl [salicylate]1{,{..1urpenﬁ;ié§pil 100,119
11 hydrochiorothiazide | - 76,639
12 atenolol 74,863
13 paracetamol 69,377
14 gemfibrozil 65,120
16 insulin (human) fast-acﬁng 62,429
16 propranolol {hydrochlofide] 60,710
17 alunﬁﬁium [hydroxide] ,,ma:g'ﬁesium [hydroxide] , simethicone 55,424
18 antazoliné'[hydrochloride] , tetrahydrozoline [hydrochloride] | 48,352
19 phenoxymethylpenicillin {potassium] 46,893
20 acetylsalicylic acid 46,143
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1 lamivudine,nevirapine,stavudine 1,319,944
2 lactulose 180,000
3 amoxicillin [trihydrate] 173,281
4 lamivudine,zidovudine 144,175
5 insulin (human) fast-acting,insulin (isophane) 134,495
6 dicloxacillin [sodium] . 131,326
7 metformin [hydrochloride] 116,372
8 simvastatin . 100,168
9 ranitidine iy , 97,025
10 tolperisone [hydrochloride] b T ‘. 84,081
11 nevirapine e 79,125
12 orphenadrine [citrate],paracetarﬁoi~~~?'if_§<'_:,;fif‘ RS 75,673
13 chlorpheniramine [maleate] . .‘ 71,879
14 lamivudine | R 71,600
15 enalapril [maleate] 65,714
16 glibenclamide - 63,291
17  allopurinol * 58,440
18 insulin (isophane) 57,015
18 fluconazole 56,925
20 tetanus toxoid 55,370
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