Economic or Cost-effectiveness analysis

An pharmaco-economic analysis Is a set of
formal quantitative methods used to
compare alternative strategies with
respect to their resources used and their
expected outcomes.
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Materials and Methods

ANALYSIS:

= Costs of treating complications

s Costs of clinical nutrition.

= Effectiveness* of nutrition on outcome.

=« Based on the above data, cost-comparison and cost-
effectiveness analysis were carried-out.

*Definition: Effectiveness is defined as the percent of complication-free
patients. Thus, this parameter reflects the ability of a treatment X to
prevent the occurrence of complications.

Cost-effectiveness is more favorable as more the complication rate in the

control group is high and the relative difference between treated and
control group is great.



Materials and Methods

e Costs of treating complications: direct medical
costs during hospital stay and ambulatory
follow-up.

e Indirect costs (e.g. loss of productivity) were
not calculated.



Materials and Methods

Complication-related parameters:

>
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Diagnostic and therapeutic measures during inpatient stay
(e.g. lab analysis, microbiological samples, X-ray, ultrasound,
CT scan, relaparotomy, abscess drainage, etc..)

Number of days in the ICU.

Daily dose and duration in days of any pharmaceutical
treatment.

Prolonged LOS (to estimate the costs of board, lodging, and
routine medical and nursing care)

Ambulatory treatment after discharge.



Materials and Methods

» Diagnostic, therapeutic measures and devices to treat
complications: derived from medical records of each patients
who developed complications. Costs valued on the National
List of Sanitary Costs by the Italian Ministry of Health and
medical Diagnosis-Related-Group reimbursement rate.

» ICU stay: valued at a flat rate per day which covers average
daily ICU-costs.

» Prolonged LOS: valued by comparing the average LOS of
patients without complications undergoing the same type of
surgery. At a daily rate which covers the cost of board,
lodging, routine medical and nursing care.
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Fig. 2. Mean cost of non-infectious complications sphit in resources used and additional LOS. Data are reported as mean % standard deviation. DGE, delayed
gastric emptying: LOS, length of hospital stay.
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Mean costs of routine care 4316 (51) 4181 (38) +135
Mean costs of patients with complicationsJf 10494 (51) 8793 (38) +1701

LOS, length of hospital stay
* Values are reported as mean (95% confidential intervals).

" Numbers of patients with complications appear within parentheses.
* P = 0.05 versus conventional.



Table 5

Mean cost of infectious and non-infectious complications

Type of complication®

Resources used’

Additional LOS’

Total

Infectious
Conventional (41)
Preoperative (19)

Between-arm difference

Non-infectious
Conventional (34)
Preoperative (32)

Between-arm difference

2710 (930-6197)
991 (254-2314)*
+1719 (676-3883)

1078 (188-2932)
1331 (448-3156)
—253 (—260 to —222)

2809 (474-6881)
2000 (1751-4028)
=91 (—1277 to 2853)

2329 (930-5144)
2520 (930-5438)
=191 (Dto —294)

5518 (1943-13 196)
3891 (2087-6343)*
+1627 (144-6853)

3407 (1612-7261)
3851 (1500-7445)
—444 (=760 to —221)

LOS, length of hospital stay

* Numbers of complications appear within parentheses.
" Values are reported as mean (95% confidential intervals).
# P < 0.001 versus conventional.



Table 6
Total costs and DRG reimbursement rates

Conventional*  Preoperative*  Between-arm
difference
Patients without 184 725 (51) 229 208 (64) —44 483
complications
Patients with 535 236 (51) 334 148 (38) +201 088
complications
Nutrition 3407 (102) 14 729 (102) —11322
Total costs 723 368 (102) S7T8S085(102) +145283
Mean total costs 7092 5668 + 1424
DRG reimbursement 781 392 (102) 740 301 (102) +41 091
Mean DRG 7660 7257 +403
reimbursement
Mean gain in DRG 569 1590 —1021

DRG, diagnosis-related group

* Numbers of patients studied appear within parentheses.



Table 7
Cost comparison and cost-effectiveness analyses

Conventional  Preoperative

Between-arm

difference
Complication cost/ 3089 1728 +1361
randomized patient
Nutritional cost/patient 33 144 =111
Total cost/randomized 3122 1872% +1250
patient
Effectiveness’ 50.0 62.8 -12.8

* P = 0.04 versus conventional.
' Percentage of complication-free patients.
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TaeLE 3. Number and mean costs (euros) per complication

Intent-to-treat analysis

Treatment group Control group

(n=102) (n=104)
N° Costs N° Costs
Anastomotic
leak 5 6,055 (2,911) 10 15,770 (12,883)
Pneumonia 4 1,428 (1,713) 10 4,555 (6,428)
Wound
infection 4 1,755 (1,936) 6 2,886 (1,218)
UTI 2 1,682 (1,101) 3 . 1,759 (1,030)
Sepsis 1 5,286 2 1,576 (275)
Abscess 1 6,498 2 3,756 (1,821)
Peritonitis 1 20,196 1 7,386
Mean cost per
complication 18" 4,352 (4,828)" 34 7,173 (9,487)
Total costs 78,336 243,882

UTI: Urinary tract infection.
In parenthesis: standard deviation.

*P = 0.009 vs. control.
**P = 0.12 vs. control.

Core Analysis

Treatment group

Control group

(n = 90) (n = 96)
N° Costs N° Costs

Anastomotic leak 5 6,055(2,911) 10 15,770 (12,883)
Pneumonia 4 1,428(1,713) 9 4,468 (6,811)
Wound infection 3 833 (722) 6 2,886 (1,218)
UTI 2 1682(1,101) 3 1,759 (1,030)
Sepsis 0 2 1,576 (275)
Abscess 0 2 3,756 (1,821)
Mean cost per

complication 14" 2,989 (2,958)"" 32 7,224 (9,783)
Total costs 41,846 231,168

“P = 0.006 vs. control.
“*P = 0.050 vs. control.
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TasLE 4. Cost comparison and cost effectiveness analyses (cost
are in euros)
Intent-to-treat analysis

Treatment group  Control group

(n = 102) (n = 104)
Nutrition costs/patient 347 103
Complication costs/patient 768 (2,589) 2,345 (6,346)
Total costs/patient 1,115* 2,447
Total costs 113,778 254,450
Effectiveness (%) 83.3 68.3
Cost-effectiveness 1,339 3,725

In parenthesis: standard deviation.
*P = 0.038 vs. control.

Core analysis
Treatment group  Control group

(n =90) (n = 96)
Nutrition costs/patient 391 115
Complication costs/patient 465 (1,570) 2,408 (6,554)
Total costs/patient 856" 2,523
Total costs 76,988 242,248
Effectiveness (%) 84.4 67.7
Cost-effectiveness 1,013 3,727

"P = 0.027 vs. control.

Analysis without anastomotic leak
Treatment group  Control group

{n=97) (n = 94)
Nutrition costs/patient 362 112
Complication costs/patient 471 (2,431) 829 (2,569)
Total costs/patient 833 941
Total costs 80,801 88,454
Effectiveness (%) 88.2 77.9

Cost-effectiveness 916 1,135







Conclusions

The results of the present economic analysis support that
preoperative administration ol the specialized diet could be
the dominant nutritional strategy in well-nourished patients
who are candidates for major GI surgery for cancer. Preop-
erative treatment resulted in a positive cost-effectiveness
ratio with a net saving of €3260 per treated patient com-
pared with conventional treatment. Moreover, the mean cost
of treating a complication was significantly lower in the
preoperative group, and this trend was also observed when
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Limitations

Some general limitations of economic analyses should be
noted on the transferability of the present clinical and eco-
nomic data, which may also influence their reproducibility.
Comparable cost saving by the routine preoperative use of
the specialized diet might be achieved in hospitals where the
same types of operations are performed on a similar scale
and complication rate. The economic parameters that we
used for the present analysis may differ from country to
country based on the type of health care system and reim-
bursement rates. The present analysis is based only on
calculation of hospital resources spent. The assessment of
community-associated costs, including sick leave, rehabili-
tation, and full recovery of physical and social performance
would probably magnily our findings even more.
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Table 1. Overview of Study Designs

Pre Post
operative  operative
Author Trial Groups Surgery Outcomes n Probiotic Prebiotic Route Dose, d Dose,d  Bowel Prep
Rayes et al (2002)* PRCT 2,3,4 A,B  In,Ab,SI 95 LP OAF NJ 0 5 Not stated
Rayes et al (2002)* PRCT 2,3,5 B In, Ab, LOS, 90 LP OAF NJ 0 12 Not stated
ICU
McNaught et al (2002)* PRCT 1,4 A BT, GC, SI, 129 LP — PO 7-12 0 Not stated
In
Anderson et al (2004)* RDBT 3,4 A,E BT, GC, SI, 137 LA, LB, BL, OF PO 7-14 Until  Not stated
In ST discharge
Rayes et al (2005)* RDBT 2.3 B In, Ab, LOS, 66 PP, LM, BG,I,P,RS NI 0 8 Not stated
SI LPA,LP2
Kanazawa et al (2005)% PRCT 3,4 C In, SI, LOS, 54 LC,BB GO Jejunostomy 0 1-14 Not stated
ICU, LM,
FC,FA
Rayes et al (2007)* RDBT 2.3 D In, Ab, LOS, 80 PP, LM, BG, 1, P,RS NI 0 8 Not stated
ICU LPA, LP2
Nomura et al (2007)* PRCT 1,4 D In, LOS 64  EF,CB, BM — Not stated 3-15 Pod 2 until Yes
discharge
Horvat et al (2010)** RDBT 1,3,4 A In, SI, LOS 76 PP, LM, BG,I,P,RS PO 3 0 Control only
LPA,LP2
Liu et al (2011)" PRCT 1,4 A BT, FC, FA, 100 LP,LA,BL — PO 6 10 Yes
SL In, LOS
Diepenhorstetal (2011)7 PRCT 1,4,5 D BT, In 30 LA,LC,LS, — PO/NJ 7 7 Not stated
LL,BB2,BL
Eguchi et al (2011)* PRCT 2,3,4 B FC, In, LOS, 50 LC,BB GO PO, 2 14 Not stated
ICU jejunostomy
Usami et al (2011)* PRCT 3,4 C In, SI, LOS, 61 LC,BB GO PO 14 3-14  Yes
FC,FA

Trial design: PRCT, prospective randomized controlled trial; RDBT, prospective randomized double-blinded trial. Comparison groups: 1, probiotic; 2, prebiotic; 3, synbiotic; 4, placebo; 5, selective
bowel decontamination. Surgical groups: A, bowel resection; B, liver transplantation; C, partial hepatectomy; D, pancreatoduodenectomy; E, aortic aneurysm repair. Outcome measures: Ab, length of
antibiotic usage; BT, bacterial translocation measured by cultures of mesenteric lymph nodes or serosal scrapings; FA, fecal organic acid concentration; FC, fecal culture; GC, gastric colonization; ICU,
length of intensive care unit stay; In, postoperative infective complications; LM, lactulose/mannitol ratio; LOS, hospital length of stay; SI, markers of systemic inflammation, including serum C-reactive
protein, interleukin-6. Probiotic type: BB, Bifidobact erium breve; BB2, Bifidobacterium bifidum; Bl, Bifidobacterium infantis; BL, Bifidobacterium lactis Bb-12; BM, Bacillus mesentericus; CB, Clos-
tridium butyricum; EF, Enterococcus faecium; LA, Lactobacillus acidophilus La5; LB, Lactobacillus bulgaricus; LC, Lactobacillus casei; LL, Lactococcus lactis; LM, Leuconostoc mesenteroides; LP,
Lactobacillus plantarum 299v; LPA, Lactobacillus paracasei; LP2, Lactobacillus plantarum 2362; LS, Lactobacillus salivarius; PP, Pediococcus pentosaceus; ST, Streptococcus thermophilus. Prebiotic
type: BG, pB-glucan; GO, galacto-oligosaccharides: Oligmate 55; I, inulin; P, pectin; OF, oligofructose; OAF, oat fiber; Pod, postoperative day; RS, resistant starch. Route: NJ, nasojejunal feeding tube;
PO, per oral. Dashes represent that there are no data for probiotic or synbiotic data respectively as the data table ex presses outcome data from each intervention group.

*Agents given either postoperatively or pre- and postoperatively.









Odd ratio

Total (95% CI) 974 944 100.0%  0.49[0.39,0.62) ¥
Total events 167 27
Heterogeneity: Chi® = 16.47, df = 20 (P = 0.69); I*=0% =° e 031 3 1=° 1“:

Test for overall effect: Z = 621 (P < 0.00001)

Favours IMD Favours control
Taes! for subaroup differences: Not applicable

Conclusions: An immunomodulating enteral diet containing
increased amounts of both arginine and fish oil should be consid-
ered in all high-risk patients undergoing major surgery. Although
the optimal timing cannot be determined from this study, it is

suggested that immunonutrition be initiated preoperatively when
feasible. (JPEN | Parenter Enteral Nuir. 2010:,34:378-386)



FARMACONUTRIZIONE

pharmaco-nutrition

Prescrizione a fini preventivi o terapeutici di nutrienti e di altre sostanze di interesse nutrizionale
con effetti metabolicamente documentati, in quantita note e controllate, e con modalita farmaco-
logiche.
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