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Diagnostic Performance of Routine Objective Tests and
Cost-Effective Approach for Chronic Cough

Gang Jeon, MD, Seung Hun Jang, MD, Hae Geun Song, MD., Jun-Wook Ha, MD., Kwang-Seok Eom, MD,
Joon-Woo Bahn, MD. Dong-Gyu Km, MD., Tae Rm Shin, MD, Sang Myon Pak, MD, Yong Bum Pak, MD,
Chul-Hong Kim, M.D., In-Gyu Hyun, MD. and Ki-Suck Jung, MD.

Hallym University College of Medicine, Department of Internal Medicine

Background : Despite the clinical clues of bronchial asthma, some chronic coughers fail to be diagnosed due to
negative test results. This study was aimed at evaluating the diagnostic performance of routine objective tests
and identifying a cost—effective approach for asthmatics with a chronic cough.

Methods : Patients with a chronic cough of more than 3 weeks duration, and showing normal chest radiograph
and spirometry were enrolled. On the first visit, objective tests, composed of serum total IgE, peripheral blood
eosinophil count, spontaneous sputum eosinophil count, methacholine bronchial provocation test (MBPT) and
paranasal sinus radiograph, were performed, with the simultaneous administration of oral prednisolone (0.5mg/kg)
for one week. The final diagnoses were made on the basis of the test results, and the patients grouped according
to their steroid responsiveness. The role of the etiologic diagnosis tests was evaluated, and the medical costs of
the final management plan simulated with respect to three assumed models.

Results : Sixty chronic coughers were finally analyzed. The final diagnoses were as follows: bronchial asthma
21.7%, eosinophilic bronchitis 6.7%, paranasal sinusitis 18.3%, presumptive allergy 8.3% and non-diagnostic case
45.0%. Ninety percent were steroid responder. With the bronchial asthma cases, the positive rate of MBPT was
38.5%, with sputum eosinophil count in 84.6%, serum total IgE in 38.5%, and a peripheral blood eosinophil count
rate of 30.8%. When the test results and steroid responsiveness data were applied to the 3 models, the chest
radiograph, spirometry, sputum eosinophil count and paranasal sinus radiograph test results, and simultaneous
short term steroid treatment seemed to have acceptable diagnostic performances, which could be used as a further
guide to cost-effective planning.

Conclusion : Objective tests, composed of chest radiograph, spirometry, paranasal sinus radiograph and sputum
eosinophil count, with simultaneous short term steroid treatment, are suggested as cost—effective approaches for
asthmatics with a chronic cough. (Tuberc Respir Dis 2004 57:535-542)

Key words : Chronic cough, Diagnostic performance, Cost—effective approach.
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Table 1. Degree of steroid responsiveness

Tuberculosis and Respiratory Diseases Vol. 57. No. 6, Dec, 2004

Degree Criteria

Definite responder
Possible responder
Non-responder

Improvement of cough scale =20 or grade of symptom change >9
Improvement of cough scale =10719 and grade of symptom change=8
Improvement of cough scale <9 or grade of symptom change <7
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Table 2. Clinical characteristics and steroid responsiveness of the patients’

Total DR' PR NR®
Evaluated cases, n (%) 60 (100) 43 (71.7) 1 (183 6 (100
Age, year 388184 30.5+86 37.848.1 355477
Sex, Male/Female 1:15 1:15 1112 1:2
FVC, % predicted 100.0+10.6 99.6+10.8 100.5+11.8 1023164
FEV4, % predicted 106.7£12.2 106.0£11.9 108.515.7 108.3+6.8
FEVI/FVC, % 83.3t5.1 82.9+5.1 84.5£5.1 83.846.1
Cases omitting drug, n (%) 15 (250) 12 (279 3273 0 (00
Omitting drug, dose 04+08 1.5+05 1.0£00 0.0+00
“Values given as mean+SD, unless otherwise indicated.
" Definite responder, * Possible responder, § Non-responder
WAl A gelshe A, RNE 003 TH B FH 24 BH0R Rk FUERT, e
NE AT RR@ot AFE ASe] 23 Sy wEe] Foke Fud A9t
7)ol A M5 QRS Adshs 4] AR
& ddstel AT, Jwn] Ael AAze 2% FEh 9 AR HARD
el B2 34 Ao £4o] g B o2
o] Aol =88tk Aot FHF e Aak= 718A A4 138(21.6%), TA
3 718AD 486.7%), dH=r] F4 dH 59
Zz 1} (83%), 19 149(233%), R+ &7} F4 279
(45%)0] At FHlsd &4 14 T 282 7| 8A A
CHet SXfe] E4ut AH|Z0|E BHEE A3} 182 A 71 A3 Ehbe ol nm
THEY dEow vd 9= 1174183%)°ltt
% 8] W 71 FA7E Ao FHofatd o (Figure 1). HF It ©h& 2| Zo|= W52 7|
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2 oY FHA £AHAL, 2L FoF 7|7 T A Az 51 (8.3%), AbT A S E8-2 157 (25%),
2o 257 A, 38 oF= Vg, 2% AAE A FHEHAMD 29 147(23.3%)14 el
AFE A BHA] &2 Afolth AERol = Folof i3t (Figure 2). 7|34 2o & ke 1392] A} Fo
AR 203 33%, A3k 1.7%, WH] 1.7%, v A A A 2%(154%), €3 F IgEx 5%
ZF o (25 Bt 54y 3.3%, oFghe] b H-F 1.7%, 4 (385%), x| T4k = 4%(30.8%), ety
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Paranasal sinusitis
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: E==EA Identified disease

. Definite responder
— Possible responder

Figure 1. The distrbution of
patients  failed

diagnosesis  and

the corresponding  steroid
to be cdlassified with a specific disease. The overall

response  rates. 45% of the
steroid response rate was around

0%, and that of the non-diagnostic cases was similar to the other rates.

Auscullation
Serum gk

PB Ensinophil
Spartum Eosinophil
MBPT

PHS xray

Figue 2. Posiive rate of

three  patients

the objective tests. Thirty
among  sixty patients had at  least 1
positive  result among the objective tests. The objective
tests faled to suggest any specific dagnosis in  the
other twenty seven patients. None of the tests had
positive  rate  exceeding thily percent: PB, peripheral
blood; MBPT, methacholine bronchial provocation
test; PNS, paranasal sinus.
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Table 3 Medical cost based on the Korean Health = kgt 298I B3 AW O oA AL, B8t
:\I;E;,:g?(;isree Schedules, Year 2003. — 4136] ] EHB‘]’O:] 7‘”—2@’\}% }\] —g '8],13:] -1 7:]“4_2 Q'?_]ﬁa}
First visit interviewing fee 12600 HH”}X] iJg-E]T‘:‘ % Q]JEJ-H] <= 4826 169 o= A%
Revisit interviewing fee 9500 2d 1 tn] 59%2] ER|7F AQFETh Y A=
Orest PA ey 680 AR 39 gilehe WA F ukE 4P 2
Spromey 1 2ol Fofslzy), o F 54go] 2 Eo|= e
Spontaneous sputum eosinophil differential 1,840
court (<2 times) TO2 6o AHZO|E BT O R oA &
e o e oy SO0 St} GRS A N #d 2 adse g
thacholine bronchial provocation test , _ =
Peripheral blood eosinaphil count 3440 A HH”]—X] i&ﬂ‘—: © QE}_ 484074 o=
Serum Totdl IgE (PRIST) 13607 AmEd 1o injsta 50%] 9]»317}: AEEd 2
Chest CT with enhancement 174250 o] thu|shd Aol 7o A&En|7} AL FHFigure 3).
Bronchoscopy, BAL, mucosal biopsy %429
24 Hours esophageal pH monitoring 93200 Il 7;."
Sum total of screening test 21,330
Sum total of limited test 12,180
Sum total of extended test 70747 HE FAE W 713 Bk 90%7F AH Rl =
Sum total of intensive test 362879 HES-to| AR W Q] gjol| A vk 7]H o] ol Aeks
*As of Juy, 2003 the first referal center, non-specialized olate] £3] AF&EE AXAE A dste] Eo]F Atk
cost, per case
o o]2AY XA GAE AE A= 5%l B
Visit 1 Visit 2 Visit 3 Visit 4 Total (won)
Model 1 Screening
Extended Dx: 33
Non-dx: 27: Steroid SR 24
Cost St-NR: 3 intensive Result 60 patients
Interview 756,000 570,000 256,500 28,500
Screening 1,279,800
Extended 4244820 8,224,257
Intensive 1,088,637 (100%)
Model 2 Screening
Limited Dx 27
Non-dx: 33 St-R: 29
Steroid P SHENR 4
Cost ! intensive Result 60 patients
Interview 756,000 570,000 38,000
Screening 1,279,800
Limited 730,800 4826116
Intensive 1,451 516 (59%)
Model 3 Screening
Steroid SR 54
Cost StNR: 6 intensive Result 60 patients
Interview 756,000 570,000 57,000
Screening 1,279,800 4,840,074
Intensive 2177274 (59%)

Figue 3. The flow sheet and calculated medical
processing models. The total medical
diagnostic case; Non—dx, non-diagnostic case; St-R, steroid responder; St-NR, steroid non-responder.

540

costs of the 60 patients, according to
costs of models 2 and 3 approached 59%

the chronic cough

of that of model 1: Dx,
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