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A. Patient

In confidence

nformation

or

1. [X] Adverse avent

ofevent: 24 days

Date
of birth:

B. Adverse event or product problem
[[] Product problem (s.g., defects/malfunctions)

and/or

@ death

2. Outcomes attributed to adverse event
(check alt that apply)

O
a

disability
congenital anomaly

(moidaytyry D required intervention to prevent
D lite-threatening permanent impairment/damage
D hospitalization - initial or prolonged [] other:
3. Date of Event 4. Date of
motayy) 02/17/2000 thisreport  05/15/2000

entire bowel.

5. Describe event or problem

INTESTINAL NECROSIS, DEATH
A pharmacist reported that a neonate,
being treated unsuccessfully with glucagon
and intravenous Sandostatin for
uncontrolled hyperinsulinemia, was
transferred to
Sandostatin was discontinued, and another
unspecified agent was started. The neonate
became hyperglycemic, and underwent
surgery, which uncovered necrosis of the
It was also noted that the
neonate exhibited varient vascular
anatomy. Following surgery, the neonate
died. The necnate was
time of death. The reported suspected
Sandostatin as the cause.

days old at

days old at the

Follow-up received 12 May 2000: The
patient was

the

* *MORE* *

GLUCOSE,

GLUCOSE,

GLUCOSE,

GLUCOSE,
mg/dl -

6. Relevant tests/laboratory data, inciuding dates

SERUM OR PLASMA

SERUM OR PLASMA

SERUM OR PLASMA

SERUM OR PLASMA

- 67 to 100 mg/dl

70 to 100 mg/dl

- 60 to 70 mg/4dl

317 to 467

prior to

09 Feb 2000

DSS

MAY 1 8 2000

7. Other relevant history, including preexisting medical conditions (e.g., allergies,
race, pregnancy, smoking and alcohol use, hepatic/renat dysfunction, elc.)

1) Fluid overload secondary to diazoxide -

vartis Pharmaceuticals
over, New Jersey 07936-1080
VDATORY REPORT

Page 1 of 2

C. Suspect medication(s)
1. Name (give labeled strength & mfrflabeler, if known)

SANDOSTATIN (octreotide acetate)

#1

Form Approved by FDA on 05/11/84

Mir report #

USA/00/00632/SAS

UF/Dist report #

FDA Use Only

#2

2. Dose, frequency & route used

#1 25 MCG, FOUR TIMES

3. Therapy dates (if unknown, give duration)
fromito (o best estimate)

#1 Unspecified

#2

#2

4. Diagnosis for use (indication)
#1 HYPERINSULINEMIA

#2

6. Lot # (if known) 7. Exp. date (if known)
#1 UNK #1 UNK

#2 #2

5. Event abated after use
stopped or dose reduced

#1 Dyes Dno |Z] doesn't

apply

#2 [yes e [ doesn't

apply

9. NDC # - for product problems only (if known)

8. Event reappeared after
reintroduction

#1 Dyes Dno |Z| doesn't

apply

#2 Dyes Dno [:] doesn't

apply

UNKNOWN }

59 Route 10

USA

G. All manufacturers
1. Contact office — name/address (& mfring site for devices)

Novartis Pharmaceuticals Corp.

East Hanover, NJ 07936-1080

10. Concomitant medical products and therapy dates (exclude treatment of event)
1) Diazoxide (UNKNOWN TO 02/09/2000)

2) Furosemide (02/09/2000 TO 02/25/2000)

3) Glucagon (02/11/2000 TO 02/15/2000)

4) Dextrose 20% (glucose) (02/11/2000 TO

* *MORE* *

2. Phone number
800-378-8567

3. Report source
(check all that apply)

[ foreign
['_‘] study

literature
consumer
health

(mofday/yr)

05/12/2000

4. Date received by manufacturer

6. If IND, protocol #

7. Type of report
(check all that apply)

[Jsday Elis-gay
D 10-day D periodic
[ iitial

E follow-up g1

IND#

PLA #

pre-1938 [ ]
aTc

product D

5. NDA#19-667
(A)

yes

yes

professional
user facility

company
representative

distributor
other:

00 00 =Eao

9. Mfr, report number

USA/00/00632/SAS

E. Initial reporter
1. Name, address & phone #

8. Adverse event term(s)
INTESTINAL NECROSIS, DEATH

NAY172000

FDA

FDA Form 3500A facsimile

Submission of a report does not constitute an
admission that medical personnel, user facility,
distributor, manufacturer or product caused or

contributed to the event.

2. Health professional?

yes no

3. Occupation
RPH

Dyes Clne (X unk
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Continued information
B5 Describe event or problem:
time of admission (not time of death as previously reported), and was admitted to
_ on while receiving octreotide 12.3 mcg subcutaneous every

six hours (starting date not specified). The patient was also receiving furosemide
intraveonously for fluid overload believed to be caused by diazoxide. The diazoxide was
discontinued upon admission. On | » the octreotide was discontinued. Glucagon 8.5
mcg/kg/h continuous infusion, 20% dextrose, and oral feeding were started, and were well
tolerated. Serum glucose levels ranged between 67 and 120 mg/dl. On , the
glucagon infusion was discontinued, and the 20% glucose continued. Serum glucose levels
were 70 to 100 mg/dl. On . octreotide continuous infusion was started at a rate
of 0.2 mcg/kg/h. On , oral intake was down. On , the octreotide
infusion continued at 0.2 mcg/kg/h, and 20% dextrose was at 3 mL/h. Oral feeding was at 20
to 80 mL every three hours, and nursing reported good sucking, but the patient was
arching, crying, and grimacing after 2 or 3 swallows. On glucose levels
decreased. The 20% dextrose was increased to 5 mL/h, and octreotide was increased to 0.4
meg/kg/h. Oral feeding became increasingly difficult, and the patient was receiving about
one-half via a nasogastric tube. Ranitidine was started for clinical reflux. On

. the administration of octreotide was changed to 18 mcg subcutaneous every six hours.
The patient was also receiving oral metoclopamide 0.4 mg four times a day and simethicone
20 mg four times a day. Glucose levels were 60-70 mg/dl. On , octreotide was
increased to 20 mcg subcutanecus every 6 hours, and as per endocrinoclogy recommendation, a
nicardipine 1.5 mcg/kg/min continuous infusion was started. Glucose was at 60 to 70 mg/dl.
On oral intake continued to be poor with the patient in obvious distress, and
octreotide was increased to 25 mcg subcutaneous every 6 hours at 2400 hours. The
octreotide and nicardipine were discontinued, glucose levels were 317 to 467 mg/dl, and
the patient was with increased irritability and abdominal girth. On | between
0300 and 0700 hours the glucose continued to fluctuate. Abdominal changes were sgeen on the
film, and the girth was up to 38. The patient was taken to the operating room at 0715
hours where necrotizing enterocolitis was found extending from the gastroesophageal
junction to the rectum. A decision was made to close and return the patient to the unit
where he expired at 0957 hours. Autopsy results are pending, but Sandostatin was
considered a SUSPECTED cause of the necrotizing enterocolitis. The reason for the rise in
glucose was not clear.

Novartis Comments: "Serious spontaneous report, DEATH, assessed as unlisted according to
the Basic Prescribing Information. The information provided in this individual case dose
not warrant a change in the Basic Prescribing Information text. The topic will be
monitored closely & will be reevaluated on an ongoing basis based on cumulative
experience. All sponataneous reports are considered suspected for reporting purposes".

C2 Suspect Medication Dose #1:
A DAY, SUBCUTANEOUS;

C1l0 Concomitant medical products:
5) Ranitidine

6) Simethicone

7) Metoclopram:

8) Nicardipine

9) Vancomycin |

10) Tobramycin ; I!AY 1 7 2000
11) Morphine s
MAY 1 8 2000




The' patient was referred from the
with the presumptive diagnosis of hyperipsulinism,

most likely diffused type, SUR receptor mutatiom.

ADMISSION DIAGNOSIS: 1. ~waeek-old term infant.
. 2. Rule out hyperinsulinism SUR
. : receptor deficiency, diffuse
’ versus focal defect.

3. Hypoglycemia.
4. Mild fluid overload secondary to
diazoxide therapy at the prior:

_ hospital.
HISTORY OF PRESENT ILLNESS: Wge is now days old, admitted
. to the | - His prenatal
history: Born to a -year-old gravida II, para I. The

prenatal labs were unremarkable, hepatitis negative, RPR
negative, HIV negative. “illm was delivered by stat C-section
secondary to maternal pre-eclampgia which subsequently
developed into HELLP syndrome. There was meconium present at
delivery. Apgars were 7 and 8. Regpiratory stress wae .
C initially diagnosed with mild RDS. Antibiotics were given for
. five days, although the blood cultures were negative..
continued to improve at He had excellent p.o. intake,
but was observed to have low glucose values, which did persist.
Endocrinology was ultimately involved in , and :
hyperinsulinism was expected. - There was a partial work-up done
at | + Which did appear to point toward hyperinsulinism _
with the level of insulin at 11.7. The baby was on continuous
infusion of D-28, and was p.o. feeding. Diazoxide was also
started prior to the S
~admission, and SMMgP was noted to have some fluid retention
because of this, and required Lasix, multiple doses. The
- maternal blood type was A-positive, and the Coombs wag
negative. blood type was also noted to be A-positive.

His hospitalization at the . )
consisted of the following events: :

. ' Again, he was admitted here at approximétely day of life
- He was taken care of primarily by the Endocrineology Service at
the Neonatology care was

provided on a daily basis, in conjunction with Endocrinoclogy.
He was essentially on p.o. feedings ad lib, and an IV stock of

%Q%b)‘ - A e |

Discharge Summary - Page 1/4
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2

D-20 at approximately 17 cc an hour on admission. He
apparently failed a glucagon administration test, and was
scheduled for an acute insulin response test under my care. He
had the usual Endocrinology lab sent, ketones, insulin, free
fatty acideg, growth hormone, and cortisol. It was felt again,
by the Endocrinology Team, that he did fit into the diffuse SUR
receptor mutation. He was started on octreotide again after a
glucagon infusion was tried at the
] , and this was started on.2/16/00. He was started
at 0.2 wmcyg per kg per hour, continuing with IV dextrose of 20%
and p.o. feeding. He did have the insulin response test. His
medicationes did change somewhat because of thie, and he
ultimately ended up on D-20 infusion, as low as approximately 2
ce an hour with p.o. feedinga at times. with glucose control -in
the adequate range above 50 mg per deciliter to 80 mg per
deciliter, which was the desired level by Endocrinology. Dr.
oumEEEEEme vas the primary endocrinologist who was involved
in (gEmemee care. At approximately days of life, was -
scheduled for a pancreatic arteriogram after a family meeting
to discugs the information which was required, to document and
prove a diffuse pancreatic process. He was made n.p.o.
started on full IV fluids, and was intubated for the procedure
It was a long procedure, and-he did have a central venous
catheter placed also in the Intérventional Radiology Suite. It
was reported that he did have a bout of SVT, requiring £luid
bolug and a bloed transfusion, and was returned intubated, with
only a partial result since the catheter was difficult to
ascend into the pancreas. The sampling was limited, as per =
Endocrinology. At about days of life, Jimmmgp was again
started on octrectide at 0.2 meg per kg per hour. As per
Endocrinology, he was allowed to eat as he desired, and he was
continued on IV glucose of D-20 at approximately 12 mg per kg
per minute. Hig p.o. intake started to become poor, for no
-apparent obv1ous reason. He was initially tachypneic from the
presumed diazoxide therapy. This did resolve, although he did
remain glightly tachypneic, but it ‘was much less. He did have
one bout of post-extubation stridor, responding to rac&mie
epinephrine without any seguelae. Since his visit to the IR,
he did have two central lines placed, one in the right external
jugular vein, and one previously that was placed here at the

in the right saphencus
vein, upon which one lumen of that catheter was clotted as a
result of the AIRS insulin test that was done. Again, there ,
was much discussion about a possible subtotal pancreatectomy as
a cure, but the parents were somewhat anxious about thig
therapy and requested more exploration of medical therapy prior
to the actual procedure. Throughéut this, quiee physical
exam wags egsentially unchanged. He was approximately®5s kg. He
had an intake of approximately 120 cc pér kg per day, 'with
excellent urjine output of approximately 3 cc per kg per hour,
depending on his intake. He was on medications which changed
from octreotide, IV gluccse, glucagon, and ultimately calcium
channel blocker therapy as per Endocrinoleogy. He had a clear
chest, and had resclved edema from admission. He had no
cardiac murmur. He was always well-perfused. His abdomen was

Discharge Summary - Page 2/4
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. soft and flat without any bowel distension or dysfunction.
Again, he did have two central lines placed as previously
described. His tone and neurological exam were appropriate for
gestational age. At one point, he had a right IV infiltrate,
which was resolved. On . a8 per Endocrinology,
octreotide was changed to subcutaneous dosing at 20 mcg per
dose ¢.6h. &= continued to feed poorly, g.3-4h., and to
require NG feeds intermittently. He was 21sc started on Reglan
and Zantac for a perceived clinical reflux. His IV glucose
requirements again remained anywhere from 4 cc to 7 cc an hour,
depending on his p.o. intake. He was alsc holding his serum-
glycose level in the 60 to 80 range. He had occasional low
glucoses below 20, and did receive IV glucose bolus for this,
but this was not a common occurrence. At day of life | ,
was started on nicardipine, which is a calcium channel blocker,
as per Endocrinology, to augment the effect of the medical

- He was getting an IV infueion of this medication at

treatment.
. the time. He was also on hie subcutaneous octreotide, and thie
was ultimately increased to 25 meg subcutaneous q.6h.
Suddenly, on. i in the early to late evening, he .had
He

hyperglycemia of an unusual range in the 200 to 400 level.
had not done this before. He became irritable, had a low grade
fever, and at that time a full sepsis work-up wae done.
Antibiotics were started. Over the course of five to six
hours, he showed definite signs of peritonitis, and acute

. abdominal distress, ultimately with abdominal x-rays showing
portal venous gas and extensive pneumatosis intestinalis. This
was an unexpected finding, without any provocation clinically.
In fact, at 5:00 p.m. that evening, he did have an abdominal °
X-ray to evaluate placement of the initial PICC line, and his
bowel gas pattern wag totally within normal limits, with no
portal venous gas noted. He did ultimately go to the Operating
Room and, upon Dr. opinion, had diffuse-necrogis

. ~of the gmall bowl, part of the gastric stomach, and colonic

' area. He was therefore closed surgically without any

resection, and brought back to the NICU, where he gubsequently
expired after approximately no chance of survival with this
extensive digease. He was made comfortable, and extubated with
the parent’s consent and presence. He was pronounced dead at
9:57 a.m. on An autopsy will be performed, as per

parental consent.
DISCHARGE/DEATH DIAGNOSIS:

1. -day-o0ld term infant with hypoglycemia, requiring
multiple medications and failed medical therapy. . a

) 2. Acute fulminant neecrotizing enterocolitis, involving the
entire small bowel, part of the stomach, and part of the colen,
with no resectlon done, as per extensive nature of the injury.
3. He was status post an AIRS test, predicting an SUR receptor

. mutation. He was also status post a partial pancreatic -
arteriogram with failed pancreatic sampling due to technical
difficulties. . : :

MEDICATIONS PRIOR TO DEATH: Octreotide infusion, and

Discharae Summan/ - Pane R4
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. subcutaneous administration; glucagon infusion; and nicardipine
infusion for approximately 36 to 48 hours. ,

His general pediatrician, Dr cumniiiiiigmgd wac notified about
the events, and a discharge summary will be sent to his
pediatric practice after I have reviewed it,

DICTATED BY:

Discharge Summaty - Page 4/4




RUN TIME: 1230 FINAL PATHO..DGY SPECIMEN REPORT

ohimtttmbibionifonly

o o LOCATION
. NEONATE INTEN CARE B PAGE 1

-1039 Btatus:’ Ragd:

Subm Dr: NGRS

Received:
gpee Type:r AUTOPSY

TRON ST./GPl/2, GOWN/CONT SPEC/2, PFM-CLEBRICAL, MTRI/GP2/2,
OIL RED Q/GP2. PAS STAIN/GP2/2, PATH CULT , PHOTO/GROSE/2,

WABHING BENCH

SPECH# 00:,

Procedurest PM ATTENDANT, SECT/PM/ADD CUT/12. BBCT/PM/COMEP/69, NP SECT/COMP/3,
CASE REVIBW, DISP-CONT MATER, ELRBTIC S8T./GP1/2, EM-EMBED(LEFT)/4,
EM-EMBED (RIGHT) /5, EM-PREPARATIDN/2, EM-THICKS(LEFT)/4, EM~THICKS (RT)/4,

PATIENT INFORMATION

> DATE OF BIRTH:

1

2. RACE: M/W

3. ADMITTED:

4. EXPIREBD: @ 09:57

S. AUTOPSY: @ 13:00

6. AUTOF8Y RESTRICTION: NONE

7. BSERVICE: DR.QEyNPNSEhen)

10. DROSRCTOR: DRS.
11. MEDICAL EXAMINERR’S CASE: NO
13.. HGR: NO

1¢. TUMOR BOQARD: NO

FINAL AUTOPSY DIAGNOSIS
: old
by emergent C-section secondary to preeclampsia.

subsequently devaloped HELLP syndrome.
Apgar ecores were 7 and 8 at one and 5 minutes, respectively.

tranaferred to NICO.

(2 a:aqdnrd deviations above normal for age).

‘  noted that the infant’'s blood glucose level was low at 67, NHe 43,

and cortisol 11.
11.7.

significant. IVF was given to Xeep glucose between 70-3- mg/dl.

male infant, product of a term gestation, who wae delivered
The motheyr wag a

G2,P0-~1, hepatitis B negative, RPR negative, HIV negative female who
Maeconium waa present at delivery and

The baby was
Birth weight wee 4.1 kg.

Respiratory distress syndrome was initislly suspected, but soon it was

Additional studies later showed glucose at 22 and iasulin
The infant was reported to have failed glucagen, and weight gaing were

year old

insulin 30,

Death Documents - Miscellaneous - Page 1/15




RUN TIME: 1230 PINAL PATHOLOGY SPECIMEN REPORT L

LOCATION
NEONATE INTEN CARE B PAGE 2

FINAL AUTOPEY DIAGNROSIS (Continuad)

: | admigazion wag on day ), and weight was 4.9 kg.
‘The infant was treated with Diazoxide, then Octreotide {level 10), lasix for
fluid overload, and at , the working diagnosis was hyperingulinism, ,

resigtant to diazoxide, probably sulfonyluxea receptor mutation.

On , pancreatic arteriogrpahy was performed, with procedural
difficulty in plasement of catheter. Insulin challenge test on [ ghowed
significant hyperinsulinism, Diffuse beta-cell hyperplasia leaion was
suspscted. Supportive care and treatment of hypoglycemia continued and
partial pancreastectomy surgery was considered. However, on , the baby
ghowed signa of increasing abdominal girth and decreasing oxygen saturations,
and imaging of abdomen showed marked pnewnmatosiag, indicative of pecrotizing
enterocolitis (NEC)., The infant was taken to the OR at 09:00 on [ —1 gor
exploratory lapaxotomy. Open lap showed necrosis of bowel from gtomach to
large bowel; cultures were cbtained. NEC was far btoo extensive for reasection.
Multiple antibodies were started. The patient died at 0%:57 on . An

unrestricted autopsy was performsd.

Onderlying Preblem:
m-rinnulinmic hypoglycemis, with aiffupe bata-cell islat lemion of

pancreds -

int-xaadicte Praobloamn:
Kacrotixing saterocolitie.

Ipmediata Pxoblem:
Intestinal panocumatnsis and perforation.

AUTORSY FINDINGS:

Kecrotizing enterocolitim with pneumatosis, ssverly cffectingy asmall
bowel, moderately affecting stomach apd lergs bowal, multiplae -
parfezationns of proximal jejunum and mid-pmall ba-ol with remultant

. pavers peritonitis and gepsin:

. B Clinicel hiptory of urine culture positiva for Enterobacter

aerXogenow -
Intrecoperative culture of peritoneunm positive for Bateorococcus ep.

and lactose fermmnting, gram negative rods .
c. Autopsy blood cultures positive for Enterobactar asrcgenes and

Enterococcua ap-

X.

Dovema DAL .

Neath Nariimente - Mierallamen e




RUN TIME: 1230 FINAL PATHOLOGY GPECIMEN REPORT Vet

LOCATION :
NEONATE INTEN CARE B PAGE 3

Pyl
AP A vt

FINAL AUTOPSY DIAGNOSIS {Continved)

D, Autopey opleen, luxg culturms positive for Enterobacter nexrogsnes. .

B. Autopsy culturas of ducdenum, ileum, colan, peritonsum positive for
Bnrerococcus sp, und lactoar fermenting gram negative xode,

P Clinical histoxy of blood culture positive for Htaphylococcus,

., coagulane negative ap.

G. Thromboambolic material, nultiple emall mesenteric vesaola,
including at least ona veppel containing foreign material.

X. Ho evidence of thrombosis of abdomioal aorta, caliec axis, main
puperior mmasenteric artery, infarior masanteric axtary, splemic
artery, inferior veua cava, infarior mesentori¢ wvein, or portal--

vain.

’ ;x] Mural thrombum, right jugular vein exteanding into superior vama cava:
A. Agsocisted with intravenous catheter.
B. Partially organized and attachad to vencus wall.
c. Inflammation and orgagiziag granuletion tissue, pexivsnous
connective tienua.
n. 20% occlusion of vencus lumen.
B. Colonims of Cocci im the thrombum.

III. valvular competent pateat foramen ovale.

iv. Pulmonary congastion, edasa and focal hemorrhage: .
A. Thromboambeolic material and platelet f£ibrin thromdi in small '
intreparenchymal pulmoansry arterial and vencus vescals, diffuse.

' soma organizing.
B. Bypersecratory changen, diestal airways, with mucus 2in lulaa of

alzrways and alirspaces.
c. Pigmented macrophages, possibly mecopium and/or henosidariy.

Acute tubular necroais, diffupe, and poasible patchy cortical necrosis, -

V.
kidoeys, h;lnbeznl.

VI. Acute bmmorxrbaga wvith pomssible warly necrosis, pavchy, npieen, with rare
emall vessels coantainiag throwboembolic material.

VII. Patchy, aca-zonal acute congestion and hemorrhage with focal early

necrosis, liver, with thromboembolic material. sumetiue- organizing, in «
few onall arterlies and veina.

éIII.Hucosal erosions, patchy, trachmobronchial mucoss.

e ———— el
Death Documnents - Miscellaneous - Page 3/15
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LOCATION
NEONATE INTEN CARE B PAGE 4

FINAL AUTOPEY DIAGNOSIB (Contipued)

YY. Diffuse pancreatic islet cell mucleomegaly and hypexchromamia, conpigtent

with peopatal byperinsulinsmic hypoglycemia.

1:brn1cuus:n:sroxz

month old male infant, product of a term gestation, who wasg delivered
by emergent C-section secondary toO preeclampsia. The morher was a year old
G2,P0-1, hepatitis B negative, REFR negative, HIV negative female who
subgequent ly developed HELLP syndrome. Meconium wag present at delivery 3and

Apgar pcoree were 7 and 8 at one and 5 minutes, respectively. The baby was
transferzed to | . NICU. Birth weight was 4.1 kg.

(2 standard deviationa sbove normal for age}.

yndrome was initially suspected, but soon it was
od glucose lavel wag low at 67, NH4 43, insulin 30,
studies later showed glucose at 22 and inguylin
ed glucagon, and weight gaine were
between 70-20 mg/fdl.

. ° Rempiratory distress 8
noted that the infant‘s blo

and cortisol 11. Additional
11.7. The infant was reported to have fail

" gignificant. IVF was given to keep glucose

admission wag on day }, apd weight wap &€.9 kg.
The infant was treated with Diazoxide, then Octreotide (level 10), lasix for
fluid overload, and at CHOP, the working diagnosis was hyperimesulinism,
resistant to diazoxide, probably sulfonylurea receptox mutation.

eriogrpaby was performed, with procedural
heter. 7Insulin challenge test on showed
Diffuse beta-cell hyperplagia lemion was
suspected. Supportive care and treatment of hypoglycemia continued and

partial pancreatectomy surgery wao conzidered. However, on . the baby
showed #signs of increasing abdominal girth and decreaging oxygen saturations..

and imaging of abdomen showed marked pnsumatosis, jndicative of necrotizing
enterocelitis (NEC). The infant wasg taken to the OR at 09:00 on L, 1 for
exploratory laparotamy. Open lap showed necrosis of bowel from stomach to
large bowel; cultures were obtained. NEC was far too extensive for ressection.
Multiple antibodies were started. The patient died at 09:57 on 1. An
unregtricted autcpsy was performed. . )

on | pancreatic art
a{fficulty in placement of ecat
significant hyperinsuliniam.

Meath NAcniments « Misrellanentie - Pane 4/15




RUN TIME: 1230

LOCATION '
NEONATE INTEN CARE B PAOE 5§

FINAL PATHOLOGY SPECIMEN REPORT DU

GROBS EBXAMINATION

The body 18 that of al | month old male infant, the product of a term
gestation, who appears moderately edematous overall. Body weight is 5340 gm,
up from 2 birth weight of e0&0 gm. Crown-heel length is 57.5/51.48 eom; }
crown-rump length 41.5 cm, foot length bilatexally, 8.7 cm. Clircumferences of
the head, chest and abdomen are 38, -39 and 43 cm, respectively. The palpebral
figcures are 2.7 cm in length bilaterally. The inner canthal, outer canthal
and interpupillary distances are 2.5, 6.0 and 4.5 cm, respectively. The
pupile are equal (0.3 cm each), surrounded by blue irides and white sclerae,

The nasilbeds are slightly cyanotic. Iividity is mild, beginhing to form
over dependent locatlona in the back. Skin color is white, and the hairx ie

brown.

Evidance of Exterunal Tharapsutic Interventiom: A central venous acecesd
1ine ie present within the right jugular vein: the tip of which extends to the
upper portion of the superior vena cava. Over the anterior abdominal wall,
there is a recent surgical transverse iancigion, 11.0 om in length, 1.5 cm
above the umbilicus. An intravascular access line is norad within the left
wrint area. Intravascular access is prepent within the right extensor surface

of the hand, and the right extensor surface of the foot.

Examination of the head reveals edematous facies; otherwise, the head,
face and neck are non-traumatic and normocephalic. No dysmorphic facies are
identified. The esrs are normally-positioned and the external auditory meatus
are patent and without exudate. The nares are patent bilaterally, as are the
choanae to the posterior portiocn of the nasopharynx. The filtrum is
appropriately foimed and there ig no clefting of the lip. The soft and hard

palates are unremarkable. The uvula is midline.

. The hands and feet all have 5 digitas. Mo dysmorphic palmar or plantar
creases are identified. No dysraphisms of the dorsal midlinme are identified. -
The external genitalia are those of an uncircumcised male, with bilaterally
descended testesa. No abnormalities of the lowver extremitien are identified.

The body is vpened with the standard Y-shaped {ncimion, revealing a 0.5 .
cm thick panniculus. Five cc of blood-tinged pleural fluid are noted
bilaterally. The peritoneal cavity contains 20 .cc of blood-tinged fluid.
Bilaterally, the lunge occupy 80 ¥ of their respective pleural cavitiea. The
pleural surfaces of the lungs are remarkable for multifocal petechiae, both on
the visceral and parietal pleural. In gitu examinatien of the thoracic organs
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GROSE EXAMINATION (Continund)

reveals no further abnormalities. The thynus is prominent in the anterior

madiastinum.

In situ examination cof the abdominal organe reveals\marked pneumatosis
and hemorrhagic necrogis of the emall bowel, and te a lesser exteant, portions
of the large bowel. The stomach appears to be moderately affected by thie
proceap as well. The bowel is appropriately rotated and fixed to the
retroperitoneal wall. The epleen, livar, kidneys and other oxrgans are

appropriacely associated.

Respiratory System: The right lung weighs 58 gm, and the left 52 gm
(combined weight of 110/85 gm). Section reveals vascular congestion

bilaterally.

Caxdio-Vascular System: The heart weighs 39.4/30 gm; it is anatomically
normal. The azygous. vein enters into the superior vena cava, as doeg the
brachiocephalic vein. However, in the superior portion of the superior vena
cava, adhsrent thrombus to the vencus wall is noted. 8ectioning of the -
superior vena cava, and cross sectioning reveals this thrombus to be fairly
well organized inte the wall. The heart is remarkable for a rather patent
foramen ovale that maintains valve competence. Right ventricular wall
thickaess is 0.4 om; the left ventricular wall thicknese is 0.8 om.

pPimphreqm: The diaphragm weighs 32 gm and ig without lezion.  Both the
membranous and muscular porticuns of diaphragm are appropriately formed.

Gastro-Intastinal gyptem: The gdstro—intestinal system throughout its

extent 18 affected, from the Btomach to the large intestine, by necrotizing
enterocolitis. This ie evideaced by severe pneumatosis associated throughout
portionn of the bowel wall, being exceptionally noticeable in aasociatien with
its megenteric attachment. The stomach appears to be moderately affected by
thig process, and opening of the stomach reveals hemorrhage ioto the mucosal
surface and assocjated necrosis. 8everal perforations are noted within the
amall bowal, predominantly in the proximal small bowel-jejunal segment, and in
the midportion of the small bowel. To a milder extent, the large bowel is
affected by this same process, ag evidenced by pacchy hemOxrxrhagic toc; of the

‘seromal mucosal sBurfaces.

Examination of the vasculature associated with the bowel and pancreas
reveals no evidence of groes thrombi. This examination includea examination
of the abdominal aorta and associated branches, superior and inferior
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GROSH EXAMINATION (Continued)

mesenteric arteries, portal and splenic veins, and splenie artery. In
addition, section of the pancreas reveale largsly patent arcterial veesels with
the possibility of gross thrombi obeerved in smaller caliber vessele at the
pancreatic head. However, the pancreatic parenchyma is intact and without

necroris or infarction.

The liver weighs 240/180 gm. Groesly, it is affected by intervening
areas of congeption, fatty change and centrilcbular hemorrhage.

Gobito-Urinary Sywtem: The right kidoey weighs 22.7 gm., and the left
23.3 gm. External and sectioned surface examination reveals the cortices to

be thin and discolored tan-yellow, grosely indicating acute tubulax necroseis
and full thickness patchy cortical necrosie. The pelvic collecting aygtems
are patent, and the ureters are patent to the bladder bilaterally. There is
otherwise, good demarcation between the cortico-medullary junction
bilaterally. Fetal lobulations of the kidneys are mildly evident.

Both testes are dégcended. The left teatis measures 1.3 x 0.7 x 0.8 cm
.and has an asgociated appendix testis, measuring 0.2 cm. The right testis
measures 1.4 X 0.8 X 0.75 cm. Thede are fixed in Bouin’'s and trangferred to
fpmlin.

Endocxrine Bystemt The laft adrenal weighe €.64 gm, and the right 3.33
gm, foxr a combined weight of 7.97/6.8 gm.  Section reveals tan-yellow
cortices, and no evidence of lemion. The thyroid ies identified within the
neck bloc. and congists of a tan-pink, lobulated, normally-formed organ.
Section reveals tan-pink parenchyma free of legions. The neck bloc
demonstrates normal anatoric morphology.

Esmatopoietic/Reticnlosndothelinl Bystems: The spleen weighs 30/15 gm.
It is remacrkable for a 2.5 cm oval lesion on the capsular surface, which

appears Lo represent 3 hemorrhagic infarction. B8ection reveals congested red
pulp. Neo lymphadenopathy is identified. ' -

Nusculo-Skalatal Byerems The muaculature is well-developed, and no

skeletal abnormalities are noted.

No external

Central Nervous System: The brain weighs €25,5/460 gm,
groes lesions of the brain or pituitary are identified. Cortical and gyral

development is within normal limits.

S
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GROSS EXAMINATION ~ [Continued)
Photographsat Photogféphe<dfuthe.in aitu necrotic bowel aré takén; Aé'
well as the small bowel perforations.

Cultures: Blood, lung, spleen, peritoneum, bile fluid, small bowel
{including ileum and duodenum) are cultured for routine, serobic and anaercbic
The lung ie also cultured for fungus. Middle ear culture is

organisms.
obtained. MRM
Rec'’d
.KICROBCOPIC EXAMINATION
. Reapiratory fystem; Secticne of the right and left lungs demonatrxate

congested vasculature and multifocally, medium-gired. predominantly venous
vegsels demenstrating platelet fibrin thromboemboli. These intravascular
emboll take the form of fibrinoua material admixed with red blocd cells and
inflammatory cells. These emboli show various degrees of association with
fibrinous elements, indicating various degrees of long standing. These foci
appear to ba of recent formation. However, this evidence ig strongly
puggedtive of an intravascular phenomenon leading to a showering of

thromboembold paxticulate material.

Additionally within the airway spaces, predominantly the alveolar apgees,
the shedding of pneumocytes into the alveolar space ip idemtified, and there
ip a net-like, mucold/proteinacecus material im many of the alrways and
alveclar spaces. Extramedullary hematopolesis is identified multifocally
within the lung parenchyma, Alveolar macrophages are alsc identified, many of
which contain yellow-bxown cytoplasmic pigment. Mulrifocally, within
medium and small caliber ajrways, abundant macrophages, filled with fine brown
pigment are identified. 1In arease, these macrophages merge to form
multimicleated giant cells filled with this fine brown pigment. Abundant
squames are not identified within the alveolar space and there is mild, patchy

simplification of peripberal lobules.

gearions of the trachea and upper respiratory system demonatrate
sloughed/ercded epithelium within the luminal aspects of the trachea,
associated with mucoid material and bactexial cocel. The pregence of -
bacterial coccl moet likely represents postmortem overgrowth. Within sections
of the neck block, unremarkable respiratory epithelium is {dentified;
' submucosal and cartilaginous developmant around the cricoid strucrtures is

norwal .
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MICROSCOPIC RXAMINATION (Continued)

Cardin-Vascular System: Unremarkable myocardium, endocardium and
eplcardium is identified within the left and right ventriounlar sections.

Gastro-Intestinal System: Sections of the submandibular salivary glands

are unremarkeble.

The esophagus demonstrates ganglionation throughout the escphageal wall.
Squamous mucosa ir observed in the appropriate places. The tranamition from
sguamous to gastric epithelium is identified. The gastric wall and epithelium
are congested. The gastric mucosa demonstrates marked necrosis. Additional
sections of the gastric wall demonstrate intact muscular wall; howsver, the
epithellal and mucosal surfaces are necrotie. The vasculature is dilated _and
congested. The stomach wall is ganglfonated throughout; however, while
associated satellite cellg are intact, the ganglion calls are showing migns of
cytelysis. The necrotic gasetric epithelfum im attrxbuted to necrotizimy -

ente:ocolxtls (NBC) .

Sections of the small bowel demonstratms again congegted and dilated
vasculature intermixed with dilated lymphatics. Luminal contents of the amall
bowel demonstrate gloughed epithelium intermixed with fecal material. A
serositis is present. BSeveral sections of mmall bowel demonstrate the
himrological changes of pneumatosie. These congist of dilated, coalescent,
avacuated spaces within the muscular and fibrous wall of the amzll bowel, as
well ag dilated lymphovascular spaces.
These are also prominent at the mesenteric border. Bacterlal cocel ars alsn
identified within the necrotic epxthel;um of the small bowel mucoaa,

Several sectiona of small bowel were submitted that were associated with
bowel wall perforations. These regions demonstrate almost full thickness
necrogis of the small bowel wall, with only an occasicnal viable cell within

the mugeularia propria identified.

Sections of the terminal ileum demonstrate necrotic epithelium, the
presence of associated lymphoid structures within the submucomal region and
pneumatosis throughour the ileal wall, associated with dilated lymphatica.
The 3mall bowel is severely affected throughout by NEC. .

Sectians of the large bowel demonatrate pneumatosis to a much lesaer
degree. The muscularis propria layers throughout the large bowel appear ®o he
largely intact. However. there is pneumatosis within the submucosa and the

-

Death Documents - Miscellaneous - Page 9/15




RUN TIME: 1230 FINAL PATHOLOGY SPECIMEN REPORT Sinidenblhtmnitenipuy

LOCATION

NEONATE INTEN CARE R PAGE 10

MICROSCOPIC EXAMINATION  (Continued)

epithelial lining of the bowel lumen is necrotic and sloughing. The large
bowel and stomach are involved with NEC to a lesser degree than the small

bowel .

Sections of the rectal wall and mucosa demonstrate no involvement with
the aforementioned necrotizing enterocolitis. The epithelial lining of the
muecosa is intact, as are all sections of the bowel wall. Ganglionation is

present.

Sections of the appendix demonstrate a necrotic epithelial- lining,
however, the bowel wall muacular layers are largely istact.

Liver: Sections demongtrate largely intact triade. There ig multifocal
congestion of the sinuscide, as well as multifocal extramedullary
hematopoiesis. B8ile ducts are readily identified, and the overall liver
himtological pattern 1s that of recent congestion. Several of the portal
tracre demonstrate an abundant surrounding cellar of red blood celle. Ppatchy,
non-zonal necxosis is identified, Small amounts of thrombotic material,
composed of fibrin and inflammatory cells are geen within some of the medium
caliber venous structures within the liver.

fpuoreme: Sections of the pancreas demonstrte histological features of
diffuse nesidicblastoais (diffuse lesion of hyperinsulimenia). The exocrine
pancreas is well-preserved and maintains ite acinar architecture. However,
the endocrine pancreas , in ths form of islets of Langerhans, multifocally
shows degeneration of islet cells with cellular dropout, apoptogie, and
cytolysis. No areas of overt infarction are identified within the pancreatic

. parenchyma.
The lepion of hyperinsulinemiz manifests irself histologically as

multifocal islet cell anisonucleosis, accompanied.by hyperchromasia of the
enlarged nuclei. These regions of iglet cell anisonucleosis and
hyperchromasia are identified predominantly within tail block sections (Pan 2
anbd Pan 3), as well as sections from the head, predominantly in block Pan 11.
Given that thege features are found within 2 geographically different
locations within the pancreas, this defines it as a diffuse lesion, A single
thrombonsed amall arteriole is identified within pancreatic block Pan 9,
however, no evidence of pancreatic infarcticm im identified. .

Focal lymphoid heterotoplas and extramedullary hematopoiesis are
identified, as well as multifocal ductular mucus.

L

Death Decuments - Miscellaneous - Page 10/15




FINAL PATHOLOGY BPRCIMEN REPORY : e

RUN TIME: 1230

LOCATIOR
NECNATE INTEN CARE B PAGE

MICROSCOPIC EXAMINATION (Continuad)

atem: BSections of the righ r and left kidneys -
demonstrate several small foci of immature nephrogenic-type tisaue, located
multifocally subcapsullary. These coneist predominantly of underdeveloped
glomerular structures. There is noticeable loss of cortical substance. Thie
predominantly takes the form of atrophic and vanishing tubulep, indicative of .
acute tubular necrogis and patchy cortical necrosie. Thie histology is most
noticeable in the first low power field, subjacent to the renal capsule. The
entire renal cortex ise eimilarly affected. The urothelium of the pelvic
system is unremarkable. Interstitial hemorrhage is aleo seen in the right and
left kidney blocke in the atrophic coxtical sreas. Saction of the prostate
gland demconstrates unremarkable prepubescent prostatic parenchyma with
prostatic urethra and vas deferentia lumen observable. gsection of the bladder
wall demonmtiates unremarkable urotheliws and bladder muscle development. A

mild cyetitie is present. ~—

Genito-U 8

gections of thymue demonacrate good
Hagsall’s coypuscles are seen within

ible body macrophages are also #een

. eticuloendothelial .em i
cortico-medullary thymic development .

the medullary components. Abundant ting
scattered throughout the thymus gland. Bections of the spleen demonptrate

intact Bplenic wapsule. There is markedly congested red pulp and remants of
white pulp folllcles. section of the dimcoloration wf the splenic capsule
reveals an intact, attenuated esplenic capsule with hemorrhage into the red
pulp region, suggestive of recent partial splenic hemorrhagic infarction.
Venous thrombolic material in hilax veaselg is identified. 6Sectione of ;
vertebral and rib bone marrow demonstrate trilineage marrow with maturation.

crovth plate at the rib appears normal.

The thyrold gland, with appropriate development of

Eadocrine Byatems
is parathyroid tissue. gections of ths

colloid follicles is jidentified, as
adrenal demonstrate appropriate development of the cortex and medullary

components. Focal adrenal hemorrhage and necrosie ie present. Adrenal
vasculature is congested. Sections of the pituitary gland demonstrate ‘
" unremarkable anterior and pesteriox pituitary. Bone marrow is poxmocellular,
left shifted, trilinear {erythroid, gramulocytioc, megakaryocytic) with

maturation.

middle Rars No lesion identified.

Mupculo-Skeletal Systems Sections of diaphragmatic and skeletal muacle
demonstrate mo mycpathic or neurcgenic pathology. . .
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KICROSCOPIC EXANINATION (Continued)

Thromhosay in Supsrior Vena Cavay Sections of the esuperior vena cava

demecnstrate well-formed thrombus which ie organized into the venous wall of
the superior vena rava. This thrombus has multiple laminations, as well as
what appgars to be a canaliculization through it. At its disrupted attachment
to the venous wall, venous wall fibroplasia is identified. The thrombua
itself occupies the main extent of the wvena caval lumen. However, it does not
totally ohliterace the lumen. The thrombus ig composed of abundant fibrin
material, intermixed with inflammatory cells. The periphery of the thrombus
has particles of recent thrombotic matezrial, composed of fibrin, red blood
cells and inflammatory cells which appear capable of shedding into the
circulatory system. Within a single porticn of the thrombus, there are small
cavitary spaces, occupled by bacterial toccl. Examination of several
additional sectiona of the superior vena caval wall demonstrates the thrombus
being organized into the caval wall. Thim organization of thrembus into the
caval wall takes the form of granulation and inflammatory tissue, digrupting
the entire extent of tha caval wall thicknase. Bacterial cocci colonies are
additionally seen multifocally within the thrombue material.

Thromnboges in Celinc and Mesepteric Vessels: Crogs sections of the
celiac axis reveal partial portions of the arterial wall which are entirely
unasaociated in a thrombotic material. Cross gection and submission of the
entire mesenteric tissue, including vessels, reveals the preaence of
thromboembolic type material within several of the arterial lumens. Ia
particular, there is foreign, pigmented, suture-type material identified
within the arterial lumen in the mesenteric sections. This material is
usually associated with fibrinous material! and {inflammatory celle, indicative
of a recent thrombotic event. Proceeding proximal to digtal in the mesenteric
‘tissue, multiple venous thrombotit faci are sean multifocally within venocug
vessels. Some of these are free-fleating within luminal aspects, some are
attached to the venous wall. The majority of theae venoug fibrin thrombi
appear to be of recent onset and most likely are a secondary event and not the
primary event leading to necrotic bowel. Additionally, there ip thromboemboli
material identified within srterial lumen, some of which are also associated
with the vessel wall. Examination of the entirxely-submitted mesenteric tissue
reveals every single section demonstrating multiple venous and arterial
vessels atfected by partial luminal occluaion by thrombus and thromboembolic
event, Small bowel associated with these mesenteric sections shows wall

pacumatosis and full thicknesp necxrosgis of NEC.

Rec‘d & Typed
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FINAL SUMMARY

There was no anatomic evidence at the time of autopay to guggest
Beckwith-Wiedemann syndrome, which might be suapected because of the clinical
higtory of a birth weight at term of 4100 gm., with associated neonatal
hypoglycemia. A forme fruste variant of the asyndrome cannot be excluded with

certalinty.

The pigment within intrapulmonary macrophages is interpreted as being
primarily meconium, which correlates with the perindtal history of maternal
pre-eclampsia and HELLP syndrome, C-pection and meconium. NO unegquivocal
evideace of pulmonary arteriolar hypertengive changea wexe recognized.

ycemia was associated with diffupe

The persistent neonatal hypogl
A ~focal lesion® of

pancreatic islet cell nucleomegaly and hyperchromasia.
islet cells was not found.

The catheter im the right jugular superior vena cava aystem was
associated with an organizing firmly attached, 90t obhstructing propagating
mural thrombus containing colonies of coccl and associated with perivenous
{nflammation and fibroplasia. This thrombug could be a source of pulmonary
emboli. Paradoxical eystemic arterxial emboli could theoretically occur only
if elevated right heart presasure were present to allow a right to left shunt
through the valve-competent foramen ovale, The thromboembolic miterial
present in a few arterioles in the liver, peripancreatic area, and mesentery
could have arisen in gitu from unidentified sources in the systemic
circulation or paradoxically from the jugular thrombus.

An unequivocal anatomic cause for the necrotizing enterocalitis was not
‘demonstrated. The extensive enterocolitis involved segmentas supplied by the
celiar, superior mesenteric and inferior megsenteric arteries. No thrombi,
emboli or other lesions were found in those arteries ox thelir major branches;
or in the abdominal aorta; or in the inferior vena cava, splenic gupericr
megenteric, or portal veins. The majority of the vascular leaions in
microscopic sections of the meaentery are interpreted as being the result of
{(not the cause of) the necrotizing enterocolitis. Camplications of tha
necrotizing enterocolitis led to pneumatosis; perforation; peritonitie;
sepsis; the acute pulmonary,,hepatic, splenic and renal lesioans; and to

desth.
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GROSE BRAIN DX-MICRO PEND

The fresh brain weighs 425.5/460 gm, and is evaluated to be within
normal limits. Bxternal examination reveals intact leptomeningee with no
subarachnoid blood identified. The gyral pattern is age-appropriate and
fully-developed. No areas of polymircegyria or other corticel lesions axe

identifjied externally.

The frantal, temporal, parietal and occipital regions of the cortex are
all evaluated to ke noxmal on external examinatlion. BEBExamination of the bagal
ptructureg reveals the presence of all cranixzl nerves, appropriate development
and relationships of all basal vessels in the circle of Willis, including the
basilar and vertebral arteries. No midline herniations of the cereballar
tongile are identified. The brainsrem, including pons and olivary structures
are identified. Cerebellar development is age-appropriate.

The brain is gectioned in coronal sectiona, with the cut surface

demcnstrating no grose abnconmality. The periventriculaxr white matter
demonatrates no lesiona. The cvortical ribbone is of appropriate thickness,

and throughout its extent demonstrates no cortical necrosim. No leaions of
the basal ganglia or hxppocampua are identified. The calcarine cortex is

unremarkable.
The brainstem is aectiohed, ptarting at the level of the medulla and red

aucleus. Sectioning the braingtem from superior to inferior demonstrates no
lesion of the grey or white matter. The agqueduct is patent. The cerebellar

folla and nuclei are unremarkable.

The spinal cord is sactiocned in the transverse plane., with the sectioned
surface revealing no lesion.

Bection Coder

1. Left bippocampus

2. Laft pariatal coxtex

3. Brainacar and wpinalcoxd
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MICRO. BRAIN DESCRIPTION

Sections of the hippocampus from the left hemisphere demonetrate good
preservation of pyramidal neurons within Ammon’s horn, CA-¢ and CA-3.
However, pyramidal neurone within sections CA-2, CA-1 and the subiculum, all
demonstrate early pyknotic nuclei. indicative of either hypoglycemic or
hypoxic change. The cytoplasm of theee associated cells is. collapeed arcund
the nucleus. Several small collections of mature lymphocytes are seen within
the brain substance and adjacent to the ependyma in a paraventricular fasbion.
Very recent thrombotic material is seen within the luminal aspect of multiple
vessels. Neuronal migration patterns appear to be age-appropriate.

Sectione of the left cerebral corxtex demonstrate normal neuronal
layering, intact leptomeninges, #nd no lesions are identified.

Bectioms of the brainstem demanstrate periventricular ependymal regts at
the level of the olive in the medulla. Sections of the lower brainstem and

spinal cord demonstrate no abnormality.

Signed
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