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Systematic review for economic benefit of poison control
center

Eunah Han, M.D., Hyuna Hwang, M.D., Gina Yu, M.D., Dong Ryul Ko, M.D., Taeyoung Kong, M.D.,
Je Sung You, M.D., Minhong Choa, M.D., Sung Phil Chung, M.D.

Department of Emergency Medicine, Yonsei University Medical College, Seoul, Korea

Purpose: The purpose of this study was to conduct a systematic review to investigate the socio-economic benefits of the poison
control center (PCC) and to assess whether telephone counseling at the poison control center affects the frequency of emergency
room Visits, hospitalization, and length of stay of patients with acute poisoning.

Methods: The authors conducted a medical literature search of the PubMed, EMBASE, and Cochrane Library databases. Two
reviewers evaluated the abstracts for eligibility, extracted the data, and assessed the study quality using a standardized tool. Key
results such as the cost-benefit ratio, hospital stay days, unnecessary emergency room visits or hospitalizations, and reduced hos-
pital charges were extracted from the studies. When meta-analysis was possible, it was performed using RevMan software
(RevMan version 5.4).

Results: Among 299 non-duplicated studies, 19 were relevant to the study questions. The cost-benefit ratios of PCC showed a
wide range from 0.76 to 36 (average 6.8) according to the level of the medical expense of each country and whether the study
included intentional poisoning. PCC reduced unnecessary visits to healthcare facilities. PCC consultation shortened the length of
hospital stay by 1.82 (95% Cl, 1.07-2.57) days.

Conclusion: The systematic review and meta-analysis support the hypothesis that the PCC operation is cost-beneficial. However,
when implementing the PCC concept in Korea in the future, it is necessary to prepare an institutional framework to ensure a cost-
effective model.
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Table 1. Quality assessment of economic evaluations using the Drummond 10-item checklist?®

Author Ref 1 2 3 4 5 6 7 8 9 10 Score
Chafee-Bahamon 16 O e} o] O o] O X X X o} 7
Lerner 18 X O O A X (0] X X (0] 0] 5
King 11 (0] (0] (0] 6] (0] (0] (0] X X O 8
Kearney 4 (0] O (0] 6] (0] (0] (0] X X O 8
Harrison 12 (0] (0] (0] X X (0] (0] O O o} 8
Miller 5 (0] (0] (0] 0] (0] (0] X (0] 0] 0] 9
Philips 6 (@] (0] 0 O 0 O A X 0] O 8
Zaloshnja 9 (0] (0] (0] X (0] (0] X X X 0] 6
Vassilev 13 (0] (0] O X (0] (0] X X X 6] 6
Bunn 14 (0] O (0] 6] (0] (0] X X X O 7
Blizzard 7 (¢} (0] (0] O (0] (0] A (0] 0] O 9
LoVecchio 8 (e} (¢} e} A X X A e} X X 4
Zaloshnja 17 (¢} e} e} X o] o] X X X ¢} 6
Toverud 20 (0] (0] (0] 6] (0] 0 A X X O 7
Ponampalam 21 e} (o] o] A o] o] A X X O 6
Galvao 19 (0] (0] O O (0] (0] O X (0] O 9
Friedman 15 (0] (0] (0] 6] (0] (0] X X 0] O 8
Tak 10 (0] (0] (0] O (0] 0] (0] X 0] O 9
Descamps 22 (0] (6] (0] (0] (0] (0] X X X (0] 7
1. Was a well-defined question posed in answerable form?
2. Was a comprehensive description of the competing alternatives given?
3. Was the effectiveness of the programs or services established?
4. Were all the important relevant costs and consequences for each alternative identified?
5. Were costs and consequences measured accurately in appropriately physical units?
6. Were costs and consequences valued credibly?
7. Were costs and consequences adjusted for differential timing?
8. Was an incremental analysis of costs and consequences of alternatives performed?
9. Was allowance made for uncertainty in the estimates of costs and consequences?
10. Did the presentation and discussion of study results include all issues of concern to users?
O: yes, X: no, A: can't tell
Table 2. Summary of studies reported cost-benefit ratio for operating poison control center
Author Country Cost-benefit ratio Estimated cost savings PCC operating cost Ref
LoVecchio us CBR=36 (20-50) $33,270,000 ($18,196,000 $925,000 8
to $45,895,000)
Blizzard us CBR=7.67 (3.32-15.37) Benefit/call=$121.25 cost/call= $15.81 7
(high $243.01, total cost $597,851
low estimation $52.45)
Tak us CBR=6.6-9.8 $16.6-$24.4 M $2.5M 10
Zaloshnja us ROI=5.9 & $8,829 $1,508 17
Miller us CBR=5.46 (6.5%) $355 M $65 M 5
Kearney us CBR=5.3 $71,900 $13,547 4
Descamps’ Belgium CBR=4.7 €9,568,338 €2,044,930 22
CBR=5.7" €330.48 without PCC €57.93 with PCC
Ponampalam Singapore CBR=2.76 S%$1,401,740 S$507,922 21
Philips us CBR=2.03 (society); Benefit/call=$10.89 cost/call=$5.36 6
6.18 (payer) (societal perspective), total cost $40,200
$33.14 (health care
purchaser perspective)
Lerner us CBR=1.5 $369,000 $248,000 18
Zaloshnja** us CBR=14 $1.4 in ED costs is saved 9
per dollar spent on PCC calls
Toverud Norway CBR=0.77 $2M $2.6 M 20

PCC: poison control center, CBR: cost benefit ratio, M: million, ROI: return on investment, US: United States, * Miller et al. calculated
as (355+65)/65, ' included unintentional poisoning only, * Descamps et al. calculated as 330.48/57.93, &: to prevent 1 hospitalization
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Table 3. Summary of studies addressing healthcare cost saved associated with poison control center
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Author Year Country Saved cost Summary findings Ref
King 1991 us $315,350 to $1.4M Excessive visits to health care facilities translating into 11
$315,350 to $1.4M in excess charges in 1989, Louisiana.
Harrison 1996 us $12,000/morbidity, Each additional successful outcome achieved with a PCC 12
$56,000/mortality saved at least $12,000 in cases of morbidity, and $56,000
in cases of death in healthcare expenses from the societal
perspective.
Zaloshnja 2006 us $7321 per hospitalization $1,508 in PCC services is associated with an $8,829 17
decrease in other medical spending, for net savings of
$7321 to prevent 1 hospitalization.
Bunn 2008 us Per patient $3,749 When compared to reference group with no preexisting 14
(without); $2,462 (with past medical conditions and who did not consult, PCC
medical history) consultation was significantly associated with decreased
total hospitalization charges (mean charges=%$4,999
vs $8,748). When the patient had a preexisting medical
conditions, PCC consultation was still associated with
decreased total hospitalization charges ($8,145 vs $10,607).
Friedman 2014 us Potential saving of Hospital charges for PC-assisted patients in the lower 15
$2,078 per 10 patients quintiles were significantly higher than patients without
PC assistance (+$953; p<0.001), but were substantially
lower in the most costly quintile of patients (-$4852; p<0.001). 10
Tak 2017 us $16.6 M to $24.4 M Between $16.6 M and $24.4 M in unnecessary healthcare
charges were potentially averted annually.
PCC: poison control center, M: million, US: United States
Table 4. Summary of studies addressing unnecessary healthcare visit reduction associated with poison control center
Author Year  Country Outcome Summary findings Ref
Chafee-Bahamon 1983 us ED visit 28% of those who did not call made unnecessary visits 16
to the hospital compared with only 0.5% of patients who
called the poison center (p<0.001). (<5 yr patients)
King 1991 us Healthcare visit Between 3,614 and 15,757 excessive visits to health 11
care facilities occurred in 1989.
Zaloshnja 2006 us Hospitalization 43.3 calls would prevent 1 hospital admission. 17
1% higher PCC human poison exposure call rate was
associated with 0.19% lower hospitalization rate among
people who visited ED due to poisoning.
Zaloshnja 2008 us ED visit 15.5 PCC human poison exposure calls prevent 1 9
non-admitted ED visit.
Tak 2017 us ED visit 20.0 and 24.2 thousand ED visits were potentially prevented 10

each year.

US: United States, ED: emergency department, PCC: poison control center

PCC assisted PCC not assisted Mean Difference Mean Difference
Vassilev 2007 392 616 1719 694 783 20344 236%  -3.02[-3.32.-272] 2007 -
Bunn_NMD 2008 19 18 320 32 57 801 227% -1.30[1.74,-0.86] 2008 -
Bunn_PMD 2008 24 28 782 36 65 4195 238% -120[-148 -092) 2008 -
Galvao 2011 55 62 36 846 125 162 56% -296[-5.75 017 2011 ———
Friedman 2014 298 36 4968 446 52 4968 243%  -148[-166.-1.30] 2014 ©
Total (95% C1) 7825 39470 100.0%  -1.82 [-2.57, -1.07) <

Heterogeneity: Tau? = 0.60; Chi® = 94.40, df = 4 (P < 0.00001); I° = 96%
Test for overall effect: Z = 4.74 (P < 0.00001)

4 2 0.2 &

Favours [PCC-assisted] Favours [no assisted]

Fig. 2. Forest plot combining mean length of hospital stay and mean difference in length of stay between groups with and without poi-
son control center assistance. PCC: poison control center, NMD: no medical disease, PMD: previous medical disease, SD: standard

deviation, CI: confidence interval.
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