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The problem*

°* Pregnancy related complications
— ~800 deaths per day (287,000 /year)

— For every woman who dies in childbirth: ~ 20 more
who suffer a complication

— Obstetric fistula (2 million /yr)

* Injuries
— 5 million deaths/year due to injuries
— Road traffic accidents
* 1.2 million deaths
® 50 million injured
— ~2400 childhood deaths/day due to injuries

°* Congenital anomalies
— 100,000 children with club feet

*Source: WHO UCSan Diegg
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Improving surgical care in LMICs

Estimating the global burden of surgical diseases

Goal

* Define the burden of surgical conditions
amongst other global health problems

* Measure the impact of surgical care on
population health
Expectation

e |f surgical care can be more accurately
represented then it is more likely to
receive it’s fair share of the resources
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Global burden of surgical disease

Metric

Disability adjusted life years

DALY =YLL + YLD

Time is used as the common metric for mortality and health states

YLL: Years of life lost due to mortality
YLD: Equivalent years of healthy life lost due to disability

Disability Weight: Health state valuation expressed on an interval
scale between O and 1
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Global burden of surgical disease

Outline

Challenges estimating the global burden of surgical
disease

Public health impact of scaling-up surgical care in LMICs

Where does surgical care fits amongst other global health
priorities?
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Global burden of surgical disease

Outline

Challenges estimating the global burden of surgical
disease

Public health impact of scaling-up surgical care in LMICs

Where does surgical care fits amongst other global health
priorities?

Data from Global Burden of Diseases, Injuries, and Risk Factors Study 2010
Bickler S, Weiser T, Kassenbaum N, Higashi H, Chang D, Barendregt J,

Noormahomed E, Vos T. Global Burden of Surgical Conditions. In: Disease
Control Priorities for Developing Countries, 3rd Ed.
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Challenges of estimating the global
burden of surgical disease
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Challenges

Problem #1:. Defining surgical care

Problem #2: How to assign DALY
averted values to surgical procedure

Problem #3: Distinguishing between
‘surgical’ and ‘non-surgical’ conditions
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Challenges

‘Surgical’ versus ‘non-surgical’ conditions

Queried a large inpatient database to determine
operative rates for the GBD 2010

— NIS is the largest all payer inpatient database in the USA (10
mil inpatient operations, 34.8 mil hospital admissions)

Aggregated admissions into GBD 2010 disease
categories

Operation: procedure done in the operating room
according to the AHRQ list

Results expressed as the fraction of admitted patients
that underwent an operation
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Challenges

‘Surgical’ versus ‘non-surgical’ conditions

GBD Disease Sub-Category

ICD-9 Codes

HIV/AIDS and tuberculosis

010-018.99 137.0-137.49 320.4-320.49 730.4-730.69 042-044.99 112-118.99 130-130.99 136.3-136.89 176.0-176.99 279-
279.99

arrhea, LRI, meningitis, and other common
infectious diseases

001-001.99 003-004.95 006-009.99 487-487.99 481-481.99 482.2-482.29 480.1-480.19 466-466.99 480.0-480.09 480.2-
480.99 482.0-482.19 482.3-482.99 483-486.99 513-513.99 770.0-770.09 460-465.99 476-476.99 320.1-320.09 320.0-320.09
036-036.99 320.5-320.59 047-049.99 320.2-320.39 320.7-320.99 321-322.99

Neglected tropical diseases and malaria

084-084.99 086.0-086.09 086.2-086.29 085-085.99 086.3-086.59 120-120.99 123.1-123.19 122-122.99 125.0-125.39 076~
076.99 077.0-077.09 061-061.99 060-060.99 071-071.99 126-126.99 121-121.99 127.0-127.09 127.3-127.39 126-126.99
123.0-123.09 123.2-124.99 127.1-127.29 127.4-127.99 128-129.99

Maternal disorders

630-677.99

Neonatal disorders

761.0-761.19 765-765.99 769-769.99 770.2-770.99 772.1-772.19 774.2-774.29 776.6-776.69 777.5-777.69 772.2-772.29 760~
760.99 761.7-761.99 762-762.99 763-763.99 766-766.99 767-767.99 768.4-768.99 770.1-770.19 775.0-775.09 775.1-775.19
775.6-775.69 779.0-779.29 771.4-771.89 761.2-761.69 764-764.99 770.0-770.09 771-771.09 772.0-772.09 772.3-772.99
774.0-774.09 774.1-774.19 774.3-774.79 775.2-775.59 775.7-775.99 776.0-776.59 776.7-776.99 777.0-777.49 777.8-777.99
778-778.99 779.4-779.89

Nutritional deficiencies

260-263.99 243-243.99 244.2-244.29 264-264.99 280-280.99 285.9-285.99 265-269.99 281-281.99

Other communicable, maternal, neonatal and
nutritional disorders,

090-097.99 098-098.99 099.1-099.19 099.4-099.59 099.0-099.09 099.2-099.39 099.8-099.99 614-616.49 070-070.21 070.24-
070.31 070.34-070.43 070.45-070.48 070.5-070.53 070.55-070.58 070.6-070.99 030-030.99 020-027.99 031-031.99 034-
035.99 039-039.99 040.1-041.99 046-046.99 051-051.99 054-054.99 057-057.99 073-075.99 077.1-077.99 078.5-078.89 100-
104.99 136.0-136.29 136.9-136.99 323.0-323.99 730.9-730.99 771.1-771.29 050-050.99 072-072.99 056-056.99 771.0-771.09
045-045.99 138-138.99 323.2-323.29 730.7-730.79

Neoplasms

150-150.99 230.1-230.29 151-151.99 235.2-235.39 155-155.99 161-161.99 235.6-235.69 162-162.99 231.1-231.29 231.8-
231.89 235.7-235.79 174-175.79 233-233.99 238.3-238.39 239.3-239.39 180-180.99 233.1-233.19 182-182.99 185-185.99
233.4-233.49 236.5-236.59 153-154.99 230.3-230.69 140-145.99 235.0-235.19 146-148.99 156-157.99 172-173.99 232
232.99 238.2-238.29 183.0-183.09 236.2-236.29 186-186.99 236.4-236.49 189.0-189.29 188-188.99 233.7-233.79 236.70-
236.79 239.4-239.49 191-192.99 237.0-237.19 237.5-237.99 239.6-239.69 193-193.99 200-208.99 152-152.99 158-158.99
160-160.99 163-164.99 170-171.99 181-181.99 183.2-184.89 187.0-187.89 189.3-189.89 190-190.99 194-194.99 196-198.99
230.7-230.79 233.5-233.59 234.0-234.09 234.8-234.89 235.8-235.89 236.1-235.19 237.2-237.49 238.0-238.19 210-217.99
219-231.99 236-236.99 238.4-239.29

Cardiovascular and circulatory diseases

390-391.99 392.0-392.99 393-398.99 410-414.99 430-432.99 437.2-427.29 433-435.99 437-437.19 437.5-437.89 402-402.99
422.00-422.99 425.00-425.99 427.30-427.39 441.00-441.99 443.00-443.99 421.00-421.99 392.00-392.99 416.00-417.99 420-
420.99 423-423.99 423.1-424.99 427-427.29 427.6-427.99 442-442.99 446-451.99 453-455.99 456.3-459.99 435-435.99
437.6-437.79

Chronic respiratory diseases

490-492.89 494-494.99 496-496.99 500-506.99 493-493.99 135-135.99 515-516.99 470-475.99 477-478.99 495-495.99 506-
506.99 508-508.99 517-519.99

Cirrhosis of the liver

070.22-070.23 070.32-070.33 070.44-070.49 070.54-070.59 456.0-456.29 571-571.99 572.3-572.89 573.9-573.99

Digestive diseases (except cirrhosis)

531-533.99 535-535.69 540-542.99 560-560.99 550-551.03 552-552.03 553-553.03 553.9-553.99 555-556.99 558-558.99 557-
557.99 574-576.99 577-577.9 520-520.99 524-527.99 528-528.99 529-529.99 530-530.99 534-534.99 536-537.99 543-543.99
551.1-551.99 552.1-552.99 553.1-553.89 562-566.99 569-570.99 573-573.29 579-579.99

Neurological disorders

290-290.99 330-331.99 332-332.99 345-345.99 340-340.99 346-346.99 307.81 324-326.99 333-337.99 341-341.99 357-
357.99 348-348.99 349.0-349.89 350-359.99

Mental and behavioral disorders

295-295.99 291-291.99 303-303.99 305.0-305.09 304.0-304.09 305.5-305.59 304.2-304.29 305.6-305.69 304.4-304.49 305.7-
305.79 304.3-304.39 305.2-305.29 292-292.99 304.1-304.19 304.5-304.99 305.1-305.19 305.3-305.49 305.8-305.99 296.2-
296.39 300.4-300.49 296.0-296.19 296.4-296.99 300.0-300.09 300.2-300.39 308-308.99 307.1-307.19 307.50-307.59 314.0-
314.09 317-319.99 293-294.99 297-298.99 299.01-299.99 300.1-300.19 300.5-300.99 301.0-301.19 301.3-301.99 302-302.99
306-307.99 307.2-307.49 307.6-307.99 309-313.99 314.1-316.99 E860.0-E860.1 E850.0-E850.2 E850.9-E850.9 E851.0 E852.0-
E852.5 E852.8-E852.9 E853.0-E853.2 E853.8-E853.9 E854.0-E853.3

Diabetes, urogenital, blood, and endocrine
diseases

250.0-250.39 250.5-250.99 580-580.99 250.4-250.49 403-404.99 581-583.99 589-589.99 590-590.99 595-595.99 596.9-
596.99 597-597.99 599.0-599.9 592-592.99 594-594.99 788.0-788.09 600-600.99 606-606.99 591-591.99 593-593.99 596-
596.99 598-598.99 599.1-599.89 601-605.99 607-607.99 608-608.99 218-218.99 256.4-256.49 628-628.99 617-617.99 618-
618.99 625.4-625.49 282.0-282.19 282.7-285.89 282.2-282.39 282.5-282.69 282.4-282.49 240-242.99 244-244.19 244.3-
244.99 245-246.99 251-256.39 256.5-259.99 270-273.99 275-275.99 277-278.99 286-286.59 286.7-289.99 610-610.99 611-
611.99 616.5-616.99 619-624.99 625.0-625.39 625.5-625.99 626-627.99 629-629.99 282.0-282.19 282.7-285.89 282.2-282.39
282.5-282.69 282.4-282.49

Musculoskeletal disorders

714-714.99 715-715.99 722-722.99 724-724.99 274-274.99 710-711.99 712-713.99 716-716.99 717-719.99 720-721.99 723-
723.99 725-729.99 730.3-730.39 730.9-730.99 731-733.99 734-736.99 737-737.99 738-739.99

Other non-communicable diseases

740-741.99 742.2-742.99 745-747.99 749-749.99 758.0-758.99 758.1-758.99 742.0-742.19 743-744.99 748-748.99 750-
753.99 756-759.89 690-692.99 696-696.99 681-681.99 682-682.99 680-680.99 683-683.99 684-684.99 686-686.99 707.1-
707.19 707.8-707.89 707.9-707.99 133.0-133.09 110-110.99 111-111.99 078-078.99 706.0-706.99 706.1-706.19 704.0-704.09
698-698.99 708-708.99 707-707.99 685-685.99 693-693.99 694-694.99 695-695.99 697-697.99 700-700.99 701-701.99 702-
706.99 709-709.99 365-365.99 366-366.99 362.5-362.59 367-368.99 378-378.99 385-385.99 387-387.99 389-389.99 361-
362.59 362.6-364.99 369-369.99 360-360.99 370-377.99 379-380.99 384-384.99 386-386.99 388-388.99 521-522.99 523-
523.99 798.0-798.09

Transport injuries

E800.3 E801.3 ES02.3 E803.3 E804.3-E804.4 E805.3-E806.3 E810.0-E810.6 E811.0-E811.1 E811.2-E811.3 E811.4-E811.7
E812.0-E812.1 E812.2-E812.3 E812.4-E812.7 E813.0-E813.7 E814.0-E814.7 E815.0-E815.7 E816.0-E816.1 E816.2-E816.7
E817.0-E817.1 E817.2-E817.7 E818.0-E818.1 E818.2-E818.7 E819.0-E819.7 E820.0-E820.6 E821.0-E821.6 E822.0-E822.7
E823.0-E823.7 E824.0-E824.7 E825.0-E825.7 E826.0-E826.4 E827.0-E827.0 E827.2-E827.4 E828.0 E828.4 E829.0 E829.4

Unintentional injuries other than transport
injuries

E830-E830.9 E832-E832.9 E850.3-E850.8 E855-E858.9 E860.2-E861.9 E862-E886.9 ES88-E888.9 E890-E899.9 E900.1 ES01.1
E902-E903.9 E904.1-E904.9 E905-E906.9 E910-E928.2 E928.8 E930-E949.9

Self-harm and interpersonal violence

E904-E904.9 E950-E950.9 E951-E955.5 E955.9 E956-E969.9

Forces of nature, war, and legal intervention

E900.0 E900.9 E901.0 E901.8 E901.9 E907-E909.9 E990-E999.9 E970-E978.9

Source: Table 4,
Lozano et al, 2012
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Challenges

‘Surgical’ versus ‘non-surgical’ conditions

GBD 2010 Disease Categories

L Communicable, Maternal, Neonatal, and Nutritional Disorders
HIV/AIDS and tuberculosis

Diarthea. LRI, meningitis, and other common mfectious. .

Neglected tropical diseases and malaria
Maternal disorders

Neonatal disorders

Nutritional deficiencies

Other communicable, maternal, neonatal and nutritional. .

II. Non-Communicable Diseases
Neoplasms

Cardiovascular and circulatory diseases

Chronic respiratory diseases

Cirrhosis of the Iver

Digestive diseases (except cirthosis)

Neurological disorders

Mental and behavioral disorders

Diabetes, urogenital, blood, and endocrine diseases
Musculoskeletal disorders

Other non-communicable diseases

ML Injuries
Transport injuries
Unintentional injuries other than transport injuries
Self-harm and interpersonal violence
Forces of nature, war, and legal intervention

Chance of requiring a procedure in the operating room (%)

P

0 10 20 30 40 50 60 70 80 20

Source: Rose et al, submitted PLOS

Operations were
performed in every GBD
subcategory

Overall frequency: 28.6%

The GBD framework did
not capture 19.9% of
inpatient operations

Integrative nature of
surgery in a broad range
of clinical problems
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Public health impact of scaling-up
surgical care in LMICs
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Scaling-up surgical care in LMICs

Methodology

Utilized data from GBD 2010

Overall concept was to split reported DALYs from surgical
conditions into ‘avertable burden’ and ‘non-avertable burden’

Avertable burden = DALY“*“™ "t — DALY cf

Counterfactual state refers to situation where the entire
population has access to appropriate and safe surgical care at a
level equivalent to high-income countries

Estimates were made for six LMIC super-regions
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Scaling-up surgical care in LMICs

Basic surgical
care delivered
at first-level
hospitals

Advanced
surgical care
delivered in
specialized
clinics

Methodology

Digestive diseases

Maternal-neonatal

Injuries treated with
simple interventions

Congenital anomalies

Eye

Maternal

Appendicitis, paralytic ileus and intestinal obstruction,
inguinal and femoral hernia, gallbladder and bile duct
disease

Maternal hemorrhage, obstructed labor, abortion,
neonatal encephalopathy

Resuscitation, surgical airway, peripheral venous access,
suturing, laceration and wound management, chest tube/
needle decompression, fracture reduction, escharotomy,
fasciotomy, skin grafting, trauma-related amputation,
trauma-related laparotomy, etc.

Cleft lip and palate, congenital heart anomalies, neural
tube defects

Cataract

Obstetric fistula
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Scaling-up surgical care in LMICs

Results

Preventable Avertable Non-avertable

Surgical conditions deaths DALYs per Fraction of | DALYs per | Fraction of
(millions) year LMIC total year LMIC total
(millions) GBD (millions) €]=]D)

Treatable by basic

surgical care delivered at 1.4 77.2 3.5% 238.5 10.7%
first-level hospitals

Treatable by advanced
surgical care delivered in 0.4 38.9 1.7% 46.5 2.1
specialized clinics

TOTALS 1.8 116.1 5.2% 285.0 12.8%
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Scaling-up surgical care in LMICs

Distribution of avertable burden

Digestive diseases
6%

Maternal-neonatal
conditions
26%

Injuries
68%

o

Basic surgical care delivered at first-level hospitals

Obstetric fistula 3%
Cataract 11%

Cleft lip & palate
13%

Congenital heart
anomalies
58%

Neural tube defect

15% \/

Advanced surgical care provided in specialized clinics
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Scaling-up surgical care in LMICs

Distribution of surgical burden by LMIC super regions

25,0

20,0

Per cent of total regional GBD

10,0 -

50 -

I'E B8 R E |

Eastern Europe Sub-Saharan North Africa & Asia South  East Asia Pacific Latin America &
& Central Asia Africa Middle East Caribbean

LMIC Super Region

ONon-Avertable

B Avertable
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Where does surgical care fit
amongst other global health
priorities?
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Surgery amongst other global health priorities

Burden targeted by the Global Fund to

Fight AIDS, Tuberculosis and Malaria Burden associated with a group of

surgically treatable conditions in LMICs

Non-avertable

214 million DALYs/year

Burden of ischemic heart disease
(#1 ranking on the GBD 2010 cause list)

401 million DALYs/year

- Avertable burden = 116 million DALYs/year
|:| Non-avertable burden = 285 million DALYs/year

130 million DALYs/year
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Conclusions

« Surgically treatable conditions are an
important public health problem in LMICs

« Magnitude of surgically avertable burden
exceeds the burden of some of the most
widely recognized global health problems

« The large non-avertable burden related to
injuries (200.5 million DALY's per year;
70.3% of total) suggests a critical need
for injury prevention programs in LMICs
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