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Abstract:

During 5 years in neonates’ intensive care unit of “Muratsan” clinical complex of YSMU
there were 3028 newborns with 213 cases of NEC (7%). 77 (36.2%) — patients died. 136
(63.8%) — patients discharged or transferred to other departments. Age of majority cases: 1-4
days old — mortality maximum 1-3 days old. Weight range of majority (78.4%) cases 500 — 2000
grams — mort. max — 1000-1500 gr.

12 newborns (5.6 %) — were operated — with 83.3% of mortality.
22 newborns (10.3%) — were drainaged — with 90.9% of mortality.
187 newborns (87.8%) — were treated conservative — with 29.4% of mortality.

The results leads to change the strategy and use the new approaches for NEC diagnose
and treatment. Moreover we think that it is better to use the NEC prevention strategy combining
well known strategies to one concept including enteral administration of antibiotics, antifungal
agent, probiotics, plus early trophic feeding with human breast milk, resulting in a low NEC
incidence within a neonatal intensive care unit.

Introduction:

Necrotizing enterocolitis (NEC) - an acquired multifactorial nonspecific inflammatory
condition - is characterized by variable damage to the newborns’ intestinal tract, ranging from
mucosal injury to full-thickness necrosis and perforation [1]. NEC remains a major cause of
death for neonates undergoing surgery. The incidence of NEC has increased in the past decades,
as the advantages in neonatology and the modern neonatal intensive care unit have led to the
increased survival of infants of even smaller birth weight and younger gestational age [2].


http://www.ysmu.am/

NEC occurs in one to three in 1,000 live births [3, 4], equally often in female and male
[4]. NEC most commonly affects babies born between 30 and 32 weeks and is often diagnosed
during the second week of life [5, 6]. The mortality from NEC has been cited as 10— 50% of all
affected infants [7]. The surgical mortality has decreased over the last several decades from 70%
to numbers between 20 and 50% [7].

NEC has a multifactorial etiology and the pathogenesis has not fully been elucidated. The
classic histological finding is coagulation necrosis present in over 90% of specimens [8]. This
finding suggests the importance of ischemia in the pathogenesis of NEC [7]. Inflammation and
bacterial overgrowth are also present [8]. There is an assumption that NEC occurs by the
interaction of three events: Initially a mucosal injury occurs due to intestinal ischemia, followed
by inflammation of the disturbed mucosal integrity with subsequent necrosis of the affected area.
The further steps are colonization by pathogenic bacteria and excess protein substrate in the
intestinal lumen. Furthermore, the immunologic immaturity of the neonatal gut has been
implicated in the development of NEC [3].

NEC does not occur in utero.
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Higher risk
- Typically occurs in the second to third week of life in premature (born less than 37 weeks),
- Low birth weight,
- Formula-fed infants (Human milk contains growth factors, antibodies and immune cells which
may help prevent the problem),
- Perinatal asphyxia.
- Polycythaemia.
- Respiratory distress.
- Congenital anomalies (myelomeningocele, congenital heart disease and etc.)



NEC affects most commonly the terminal ileum, caecum and ascending colon. Typical
clinical signs include abdominal distension, bile- or blood-stained emesis or gastric aspirate,
abdominal wall erythema and bloody stools. Diagnosis is based on radiographic evidence as
bowel distension, ileus, pneumatosis intestinalis or bowel perforation [9].

Bell Staging continues to be used as the standard of practice to diagnose, stage, and
treatment of NEC in the NICU (see the table 1). For descriptive purposes and for disease
stratification, the Bell scoring system has been widely utilized, which assesses the degree of
NEC severity as mild (Bell stage 1), moderate (Bell stage Il) or severe (Bell stage I11) [10].

Suspected NEC

A Proven NEC —
mildly ill

B Proven NEC —
moderately 1ll

IMA  Advanced NEC —
severely ill. bowel

intact

B  Advanced NEC
severely ill. bowel
perforated

Suspected NEC
B

Temperature instability,
apnea, bradycardia,
lethargy

Same as above

Same as above

Same as above. plus mild
metabolic acidosis, mild
thrombocytopenia

Same as IIB. plus

hypotension, bradycardia,

severe apnea, combined
respiratory and metabolic
acidosis, disseminated

intravascular coagulation,

and
neutropenia

Same as [ITA

mild abdominal distention,
emesis, guaiac-positive stool

Bright red blood from rectum

Same as above, plus absent
bowel sounds. with or without
abdominal tenderness

Same as above, plus absent
bowel sounds. definite
abdominal tenderness. with or
without abdominal cellulitis or
right lower quadrant mass

Same as above. plus signs of
generalized peritonitis, marked
tenderness. and distention of
abdomen

Same as [ITA

Systemic signs Intestinal signs Radiologic signs

Increased pregavage residuals,

Normal or intestinal
dilation,
mild ileus

Same as above

Intestinal dilation. ileus,
pneumatosis intestinalis

Same as IIA. plus portal
venous

gas. with or without
ascites

Same as IIB, plus
definite
ascites

Same as IIB. plus
pneumoperitoneum

Table 1

Management includes parenteral nutrition and antibiotics, or surgical approach with

bowel resection [9]. Treatment of NEC depends on the clinical staging.

The initial course of treatment consists of the following:
In cases of suspected NEC, stage |

»  Stop enteral feedings - ""nil per os"
»  Perform nasogastric decompression
*  Cultures of blood

* Intravenous (1V) fluids, total parenteral nutrition (TPN)
Initiate broad-spectrum antibiotics (eg, ampicillin, gentamicin, and clindamycin

or metronidazole)
Surgical consultation is obtained once NEC is confirmed



Stage 11 or I11.

*  Respiratory support,

* Inotropic (cardiac function) support,

*  Fluid resuscitation and correction of acid-base imbalance.

*  Require blood product transfusions from develop disseminated intravascular coagulation
(DIC)

« All intensive care support

The principal indication for surgical intervention in NEC is
a perforated or necrotic intestine.

Other indications include clinical deterioration and severe
abdominal distention causing abdominal compartment
syndrome (organ dysfunction or failure due to a severe
increase in the pressure within the abdomen.)

Two surgical approaches are -
usually done depending on clinical
presentation.  Laparotomy  with
resection (removal) of necrotic
bowel and/or primary peritoneal
drainage




This article presents the statistical review of NEC cases in NICU of “Muratsan” Clinical
Complex of YSMU for period 2011(July) -2016 (March). We performed a retrospective analysis
of all cases of NEC - the age, hestation, weight, sex, diagnose and treatment methods with
outcome (Table 2).

Age Wei . . Oper [Drenag| Conser | Outco
Noe |Jr. Ne|[CHNe| Age S€ 1 Sex & Diagnosis + NEC P cnas .

hest ht atio | g |vative| me
50 660 |10017|3days| 28w F 1250 [I/utinfection, RDS, RI (resp. insuff) + let
51 662 [10043| lday | 27w | M 1100 [RDS- severe form, RI ¥ let

sa | 636 [10462| 1day | 26w | M | oso [RDS~severeform, extremelylow + let

birth Weiiht

1 44 464 | 3days | 30w M 1500 [[/utinfection, RDS, RI ¥ discharge

2 45 465 |3days| 30w F 1400 [I/utinfection, RDS, RI + discharge

RDS — severe form, extremely low
3 49 608 |8 days| 26w F 480 [birth weight, CNS- hemorrhage, + let
intrauterine growth retardation (IUGR)

4 58 737 |Sdays| 33w | M | 1960 [ntestinal perforations, peritonitis 4 day let
} discharge
5 62 822 [ lday | 34w F 1900 [RDS — severe form, IUGR 3
6 67 873 [ lday | 32w F 1500 [I/utinfection, RDS, RI + Pat
7 68 874 [1lday [ 32w F 1900 [I/utinfection, RDS, RI + Pat
g 69 024 | 1day | 36w | M | 3100 I-"ut. sepsis, Intestinal perforations, 5 day., 4 day let
peritonitis 10 day
5 | fm | 1ene || daes 2w | B | e |, bl ERn i, 17 day let
peritonitis
I/ut sepsis, [/ut pneumonia, two sides
10 102 [ 1818 | lday | 34w | M | 1900 pneumothorax, Intestinal perforations, 3 day let
peritonitis.
Table 2



During 5 years in “Muratsan” clinical complex’ NICU there were 3028 newborns patients with

213 cases of NEC (7%). (Table 3)

Year Sum NEC % NEC ¥ %
?J?Jlli) 306 6.5 20 9.4%
2012 569 3,5 20 9.4%
2013 615 7.6 47 22.1%
2014 699 7.7 54 25.4%
2015 689 0,1 63 29.6%
f&ﬁch) 150 6 9 4.1%

3028 213 (7%) 100%
Number of all [Percent of Number of Percent of
patients patients with |patients with  |patients with
at age 0-28 NEC ina NEC NEC by years
days given year

Patients with NEC, sorted by age.

Age (days) | Sum |Age (days)] Sum
1 98 11 1
2 24 12 3
3 28 13 1
4 16 14 3
5 8 15 2
6 6 18 1
7 8 20 1
8 5 21 1
9 4 22 1
10 1 26 1

213 NEC cases

Most cases in first 4 days of life.

Table 3

Patients with NEC, sorted by weight.
Weight | % of sum | Number
< 500 0.5 % 1
< 1000 16.4 % 35
< 1500 35.2% 75
< 2000 26.8 % 57
< 2500 7.5 % 16
< 3000 5.6 % 12
< 3500 6.6 % 14
< 4000 0.9 % 2
< 4500 0.5 % 1
100% 213
Majority cases of weight range
of 500 to 2000 grams 78.4%




Patients with NEC,  sorted by age with lethal data.
(see Chart 1)
Age Age
days Sum Let days Sum Let
1 98 36 11 1 1
2 24 12 12 3 2
3 28 10 13 1 0
4 16 6 14 3 1
5 8 1 15 2 0
6 6 1 18 1 0
7 8 3 20 1 0
8 5 2 21 1 0
9 4 1 22 1 0
10 1 1 26 1 0
213 — NEC number 77 — Lethalis
Most cases in first 4 days of life.

Patients with NEC, sorted by weight with lethal data.
(see Chart 2)
Weight | % of sum | Quant
= 500 0.5 % |
= 1000 16.4 % 35
< 1500 | 352% | 75
< 2000 26.8 % 57
= 2500 7.5 % 16
< 3000 5.6 % 12
< 3500 6.6 % 14
< 4000 0.9 % 2
= 4500 0.5 % |
100% 213

| More cases in 1500 gr. of weight. Average

max lethal range of 1000 to 2000 grams

89.6% |




Patients with NEC, sorted by hestation weeks with lethal data.

(see Chart 3)

Hestation Sum % Let %
24-25 W 4 19% 3 3.9%
26-27 W 20 9.4 % 15 19.5%
28-29 w 43 20.2% 28 36.4 %
30-31 W 44 20.7 % 12 15.6 %
32-33 W 54 254 % 11 14.3 %
34-35 W 29 13.6 % 5 6.5 %
36-37 W 10 4.7 % 2 2.6 %
38w 1 0.5% 0 0

2 weeks 8 3.8% 1 1,30%
Total 213 100% 77 100%
Majority cases in gestation range of 32-33 weeks, with lethal maximum cases
of 28-29 weeks.

Patients with NEC, sorted by NOSOLOGY data.
Perforatio intestini, Peritonitis 24
Intrauterine Infection 37
Intrauterine Sepsis 24
Intrauterine Pneumonia 25
Respiratory insufficiency 53
Respiratory distress syndrome 30
Pneumothorax 14
Low weight 7
Disseminated intravascular coagulation 9
Intrauterine growth retardation 6
CNS - hemorrhage 4




Patients with NEC, sorted by outcome data.

NEC | Lethal |Discharge| Pathology | Surgery
77 51 82 3
2011 20 | 8(40%)
2012 20 | 10 (50%)
2013 47 | 16 (34%)
2014 54 | 20 (37%)
2015 63 | 18 (28%)
2016 9 |5(55,6%)
36.2 % 63.8%
Number 77 136

Patients with NEC, sorted by surgical method

of treatment.
Operated Lethalis Survival
12 10 (83.3%) 2 (16.7%)

Patients with NEC, sorted by treatment with

peritoneal drainage.

Drainaged Lethalis Survival
22 20 (90.9%) 2 (9.1%)
Patients with NEC, sorted by  conservative
treatment.
Conservative Lethalis Survival

187

55 (29.4%)

132 (70.6%)




The results:

During 5 years in NICU of “Muratsan” clinical complex of YSMU there were 3028
newborns with 213 cases of NEC (7%).
77 (36.2%) — patients died.
136 (63.8%) — patients discharged or transferred to other departments.

Age of majority cases: 1-4 days old — mortality maximum 1-3 days old.
Weight range of majority (78.4%) cases 500 — 2000 grams — mort. max — 1000-1500 gr.

e 12 newborns (5.6 %) — were operated — with 83.3% of mortality.
e 22 newborns (10.3%) — were drainaged — with 90.9% of mortality.
e 187 newborns (87.8%) — were treated conservative — with 29.4% of mortality.

The conclusion:
» There is a visible tendency of increase of cases number of NEC.
> High rate of mortality.
» Difficulty in diagnostic
» Further deep research is needed

The results lead to change the strategy and use the new approaches for NEC diagnose and
treatment. Moreover, we think that it is better to use the NEC prevention strategy combining well
known strategies to one concept including enteral administration of antibiotics, antifungal agent,
probiotics, plus early trophic feeding with human breast milk, resulting in a low NEC incidence
within a neonatal intensive care unit [9], as it shown in practical works of prof. B. Urlesberger in
“Multi-modal approach to prophylaxis of necrotizing enterocolitis” work. It takes us to start NEC
prophylaxis to high risk newborns. And we think that the NEC prophylaxis scheme will be used
in newborns with NEC diagnosed too. The results will be shown in next research works.
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Attachments:

Chart 1

Patients with NEC, sorted by age with lethal data.
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Chart 2
Patients with NEC, sorted by weight with lethal data.
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Chart 3
Patients with NEC, sorted by hestation weeks with lethal data.
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Cratuctuyeckuii 0030p cilydaeB HEKPOTHYECKOTO AHTEPOKOIUTA HOBOPOKICHHBIX
(HOK) B Knuanueckom Komriiekce «Mypanian» EpeBanckoro I'ocyaapcTBeHHOTO
Menaunuackoro YHuBepcureta uM. M. I'epanu 3a nepuoxg 2011-2016 rr.

Asmop:
ApytionsH A. C. (Kadenpa nerckoit xupyprun EI'MY; Otnenenue n1eTckoil Xupypruu
KIMHAYECKOro KomIuiekca «Mypanan» ETMY)

Pyxoeooumenu:

bagesn b.A. (I'maBBpau kiimHMYEcKoro komiuiekca «Mypanan» ETMY).

Kanentepsin .3, (OTneneHue peaHuManuy 1 MHTECHCUBHOW TE€PAITMK HOBOPOXKICHHBIX
KIMHHYECKOro KomIuiekca «Myparaa» ETMY).

Acnansi A.A. (3aBeayromuii OTIAEICHUEM JIETCKOM XUPYPrUU KIMHUYECKOTO KOMILJIEKCa
«Myparman» ETMY)

Hexporusupyommuii  sutrepoxkoaut (HIK)- mnpuobperenHoe, MHOrodakTopHOE,
HecTienn(uIeckoe, BOCIAIUTENBHOE 3a00J€BaHUE - XapaKTepHU3YIOIIeecs 3HAYUTEIbHBIM
MOBPEXICHUEM KUIIEYHOI'O TPAKTa HOBOPOKIEHHBIX, OT MOBPEXKACHUS CIU3UCTON 10 IMOJIHOTO
HEKpO3a BCeX CIIOEB ¢ mepoparuen.

B TeyeHum 5 ner B OTAENCHMM WHTEHCUBHOW Tepanmuy KIMHUYECKOIO KOMILJIEKCa
«Mypauan» noxyuuio jedenue 3028 nosopo:xkaeHHbIx ¢ 213 cayuasamu HIK (7%):

» 77 (36.2%) - c aeTaabHBIM HCXOA0M
» 136 (63.8%) — BbInKCaHBI MM IEPEBEICHBI B IPYTHE OTACICHHSI
Bospact 6os-Ba ciyuaes: 1-4 n1Hs - MakcUMallbHasi CMEPTHOCTS - 1-3 nHs.
Juama3on Beca B 60:11-Be (78.4%) cimygaeB 500 — 2000 rp. — makc. cmeptrocTs — 1000-1500 rp.
e 12 noBopoxaeHHbIX (5.6 %) — npoornepupoBansl — ¢ 83.3% cMEpPTHOCTHIO.
e 22 noBopoxaeHubx (10.3%) — nperupoBanbl — ¢ 90.9% CMEPTHOCTHIO.
o 187 noBopoxaeHHbIX (87.8%) — momyuniu KOHcepBaTUBHOE JieueHue — ¢ 29.4%
CMEPTHOCTBIO.

Pezynomamer u 3aknouenue:

Buaumas tenaenus k ysenuuenuto yrcia HOK
Bricokas yactoTra cCMEpTHOCTH

3aTpyaHEHUsI B TUarHOCTUKE

HeoOxonumMocTh fanbHENIEro uccaea0BaHus

YV YV

Pe3ynbpTatel mpUBOASAT K HEOOXOAMMOCTH H3MEHEHHUS CTPAaTerMd W HUCHOJIb30BaHUIO
HOBBIX NOJIXO0J0B B auarHoctuke u JjedyeHun HOK. bonee Toro, mpl cuMraeM, 4To Jydlle
UCIOJIb30BaTh cTpaTeruto npoduiaktukn HOK, coderaronlyto Xopomio U3BECTHBIE CTPATErHH C
OJTHOW KOHIIeTMeH, BKJIIOYas SHTEpaJbHOE BBEJCHHE AHTHMOMOTHUKOB, NMPOTUBOTPUOKOBOTO
areHra, NpoOMOTHKOB W paHHEE BCKAPMIIMBAHHE 4YEJIOBEYECKUM TPYIHBIM MOJIOKOM, YTO
OPUBOAMUT K HU3KOHM wactore pa3BuTus HOK, kak moka3aHO B NMpakTHYECKUX paboTax psna
aBTopoB. Ham HyxHO Havath npodunaktuky HOK s HOBOPOXKAEHHBIX ¢ BBICOKUM puckom. U
MBI cuuTaeM, yTo cxema npodunaktuka HOK Oyner ucrnonb30BaThCsi y HOBOPOXKACHHBIX C YXKe
muarHoctupoBanHbiIM HOK. PesynbTaTel OyayT moka3zaHbl B CIEIYIONIUX HCCIEAOBATEIbCKUX
paborax.
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U. Zkpugnt wiut Gphwth Mknwlut Adojuljut Zudwjuupuith «Unipuguis»
Zhjuunuunguhtt Zwdwhpnwd 2011 — 2016pp. dudwtwjuhwnyusnid unpushuttph

Ubnnijuyghtt (WEpnunhly) Ebnbkpnlnihnh nbwypbph Jhdwjugqpujuin Jpnisnipniun:

ZEphluuly
U.U. Zupmpjniyut (ENEZ duujulwt Jhpupnidnipjut wdphnt; GNRZ «Unipugu»
Zhjwunuiinguyhtt Zwdwhph dwjulwi Jhpwpnidnipjub pudwindnip):

VEQunJwpbkp

£ U.Lutjul (GNLRZ «Unipuguy Zhjutnutnguhtt Zudwihph qiluwynp pdholy):
2.2. Gukunbput (GNLZ «Unipugut» Zhjwinwiunguyhtt Zwdwhph tnpushuubph
JEpuljtunutugdwt b hunbkuuhy pipuwyhwgh pudwtidniuph quphy):

U.UY. Unuiyul (6NLZ «Unipugu» Zhjuunuiunguyhtt Zwdwihph dwtjulwh
Jhpwpnidnipjut pudwtidntuph Juphsy):

Lnpwshuubph dipnijughtt (bkipnwnhly) Eunkpnlnjhunp (LEY) - dknpphpnyhp,
puquuuyuwndwnuihl, ns uwybghdbhl, poppnpuyhtt hhdwungnipmit k. npp
punipugpymd £ unpwshuubph wnbunwudnpuwhtt nignt wpunwhwyndus
whnwhupdwdp  npdwpunubph Jowumdhg dhush pnpnp okpukph tkhpng b
puthwswynu:

GNRZ «Unipugut» Zhjwinuingujhtt Zudwihpnd 5 wwuphubkph pupwugpnid
pnidmud ki unwgh) 3028 inpwsht npniighg 213 (7%)-h Unwn whuinnpnoyby k URY:

> 77 (36.2%) —dwhqul kpny;

> 136 (63.8%) — nnipu qpué jud nbknuihnudws wy] pudwtidntupuitin:
Yhyphph dkdwlwubnpmniind mwphpp 1-4 opkuit , Ywpuhuw) dwhwgnipniip |
1-3 opkljmt:
Uwpduh push nhwuyugnip dkdwdwubinipyul (78.4%) nhupkpnid 500 — 2000 qp
Uwpuhdw) dwhwgmpjnip ~ 1000-1500qn:

e 12 tinpwdhuubp (5.6 %) — yhpwhwwnyk) tu - 83.3% dwhwgnipjudp:

e 22 unpwdhuubp (10.3%) — npEuwynpyty L — 90.9% dwhwgnipjudp:

e 187 unpwshuutp (87.8%) — unwghk] tu Yntubpguunhy pnidnid — 29.4%

dwhwgnipjudp:

Upnyni iplikpp b Eqpuuilugnipinil’
» UEU-h nhyptph pwbwlh nbuwtbh wéh mnkunkug:
» Uwhwugnipjub pupdp hwmdwhujubnipini:
> rdJupnipniutbp whnnpnydwt dudwbiul:
» zZhwnwqu hbnwgnunipiniutbph wthpwdbynnipniu:
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Upmnitipubpp hwtgbhgunid i UEY-h  wpuwnnpnpdwtt b pniddwb
nuqUuyupnipjull hnthnjudwi b inp Unnkgnidubph dowldwt wihpwdbownnipjuin:
U4k hly, Ukup quninid Gup, np wydtijh wppymitwybwn £ Jhpwnt) VEY-h jutowupgljdwut
Unnbgnudp Jupmgqus Ukl Ynughwyghuyny, npp thpuenid E hwluphnunhlyubph,
hwlwutuluyhtt pinuuhengutph b wpnphnwnhlubkph Eanbpw) ubpdnidnidp b Ypsdph
Juph dJun Yhpwpndp  phpknd  UREY-h  qupqugdwb  hwdwulubnipjui
wjuqgdwiphsp  Gqwpugpws £ dph o pwpp  hbnhtwlhukph - wpwlunhl
wpnwnwbipubpnid: Uktp wyhwp E Jhpwunktp LEY-h jutjowupgbnudp pupdp nhuljh
unpwshuubph judpnud: By dkup Jupdnid Gup, np LEU-h Juipiwpgbjdwh upubdwb
Uyphpwndh twlb UEY wjunnpnowéd tnpwshuubph dnwn: Upmyniupubtph  dwuht
Junbknkjwugubkup hwgnpn wonwwnwtpubpnid:
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