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ABSTRACT

Early management of rapid massive hemorrhage requires early administration of blood products and rapid surgical control of bleeding.
Professionals in peripheral hospitals with limited resources often work under conditions similar to those in the military. Described in
the present report are 3 cases in which warm fresh whole blood (WFWB) was used in patients with massive bleeding who presented
to a peripheral hospital that had no blood products suitable for emergency conditions. Described first is the case of a |6-year-old
female patient who underwent emergency cesarean section.The patient had massive bleeding from the uterus due to atony. Her hemo-
globin (Hb) dropped to 3.5 g/dL. Six units of WFWB were transfused during surgery. Hemodynamic parameters and complete blood
count (CBC) stabilized. She was transferred from the intensive care unit (ICU) to obstetrics on day 2 and was discharged on day 7.
Described second is the case of a 35-year-old female patient who also underwent emergency cesarean section, and for whom massive
bleeding was due to uterine atony. Hb dropped to 2 g/dL and hematocrit (HCT) to 5.4%. Nine units of WFWB were transfused, after
which hemodynamic and laboratory parameters stabilized. The patient was extubated the following day, transferred from the ICU to
obstetrics on day 3,and was discharged on day 8. Described third is the case of a 36-year-old male patient with stab injuries and hem-
orrhagic shock who underwent emergency surgery.The patient had injuries to the right renal artery and kidney. Nine units of WFWB
were transfused due to continued hemorrhage during surgery. Following surgical control of bleeding and transfusion, hemodynamic
parameters improved. The patient was transferred from the ICU on day 5 and discharged on day 10.WFWB transfusion nearly disap-
peared from civilian medicine after blood was separated into components, and whole blood is not usually available at blood banks.
In massive transfusions, WFWB effectively replaces red blood cells (RBCs), platelets, plasma volume, and coagulation factors, while
preventing hypothermia and dilutional coagulopathy. Blood components go through biochemical, biomechanical, and immunological
changes during long storage, the duration of which affects both transfusion efficacy and associated risks. In the future, with the use of
fast donor tests, fast ABO compatibility tests, platelet-sparing leukocyte filters, and developments in pathogen-decreasing technology,
fresh whole blood (FWB) may be the first choice for massive transfusion. Future studies will reveal new procedures.
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INTRODUCTION

Whole-blood transfusion was widely used in the first half of ~ due to trauma. Following World War II, the use of whole
the 20* century, particularly in cases of massive hemorrhage  blood declined, and component therapy predominated. Pres-
ent knowledge of whole-blood transfusion comes mainly from

military studies, according to which, whole-blood transfusion
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) sented to a peripheral hospital that did not have blood prod-
Copyright 2016 itable f diti Full clinical
TITES ucts suitable for emergency conditions. Full clinical recovery
was observed in all cases.

Ulus Travma Acil Cerrahi Derg, March 2016, Vol. 22, No. 2 195



Kendigelen et al. Should warm fresh whole blood be the first choice in acute massive hemorrhage in emergency conditions?

CASE REPORTS

Case |- A |6-year-old female patient underwent emergency
cesarean section due to fetal stress at 38 weeks of gestation.
She had premature rupture of membranes and protracted
descent of fetus in the first stage of labor, with late decel-
erations. Initial hemoglobin (Hb) was I1.4 g/dL, hematocrit
(HCT) was 34.3%, and platelet count was 154000/pL. She
delivered a male with a birth weight of 3550 g and an Ap-
gar score of 7. No placental or uterine abnormality was ob-
served. However, proper uterine contraction could not be
achieved, despite uterine massage and administration of oxy-
tocin and ergot alkaloids, causing massive uterine bleeding. A
central venous catheter was inserted in the right internal jug-
ular vein. Boluses of crystalloid and colloid fluids was admin-
istered. Systolic arterial pressure (SAP) was 80—-90 mmHg,
diastolic arterial pressure (DAP) was 50-60 mmHg, and heart
rate (HR) was 100-130 bpm. Despite maintenance of nor-
movolemia, hemoglobin count was 3.5 g/dL due to hemodilu-
tion, and bleeding persisted. Treatment of transfusion with
FWB was decided upon, as fractionated blood products were
not readily available. Six units of FWB were transfused, after
which SAP rose to 100—110 mmHg, DAP to 60-70 mmHg,
HR decreased to 100—110 bpm, and diuresis was | mL/kg/h.
Emergency hysterectomy was performed due to persistent
bleeding of atonic uterus. On postoperative complete blood
count (CBC), Hb was 9.7 g/dL, HCT was 28%, and platelet
count was |168000/pL. The patient was transferred to the in-
tensive care unit (ICU) of a tertiary center, where she was
extubated the same day. Hemodynamic parameters and CBC
stabilized, and the patient was transferred from the ICU to
obstetrics on day 2. She was discharged on day 7.

Case 2- A 35-year-old woman with placental abruption un-
derwent emergency cesarean section. On preoperative CBC,
Hb was 9.9 g/dL, HCT was 25.5%, and platelet count was
224000/pL. She delivered a 2500 g male with an Apgar score
of 8. The patient bled en route to surgery, and bleeding con-
tinued following delivery. SAP was 70 mmHg, DAP was 50
mmHg, and HR was 130-140 bpm. A central venous cath-
eter was inserted, and crystalloid and colloid bolus infusions
were initiated. In spite of all efforts to maintain normovole-
mia, CBC showed Hb of 2 g/dL, HCT of 5.4%, and platelet
count of 65000/pL. Nine units of FWB were transfused, after
which SAP was 60—110 mmHg, DAP was 40-70 mmHg, HR
was 80—130 bpm, and diuresis was 0.5—1 mL/kg/h. Emergency
hysterectomy was performed due to persistent bleeding of
atonic uterus. Postoperative CBC showed Hb of 9.7 g/dL,
HCT of 29%, and platelet count of 110000/puL. The patient
was transferred to the ICU of a tertiary center and was ex-
tubated the following day, transferred to obstetrics on day 3,
and discharged on day 8.

Case 3- A 36-year-old male patient with stab injuries and
hemorrhagic shock underwent emergency surgery. At first
monitoring, SAP was 60 mmHg, DAP was 30 mmHg, and HR

196

was 120—130 bpm. Following intubation, central and periph-
eral venous catheters were inserted. Crystalloid and colloid
bolus infusion was initiated, and 2 units of red blood cells
(RBCs) that had been prepared for a planned surgery were
transfused. Following the transfusion, control CBC showed
Hb of 6 g/dL, HCT of 20%, and platelet count of 135000/
pL. Having sustained injuries to the right renal artery and
right kidney, the patient bled throughout the surgery, and 9
units of WFWB were transfused. Hemodynamic parameters
improved following surgical control of bleeding, nephrectomy,
and binding of the artery. Postoperative CBC showed Hb of
10 g/dL, HCT of 29%, and platelet count of 146000/pL. Still
intubated, the patient was transferred to the ICU of a tertiary
center. He was transferred out of the ICU on day 5 and was
discharged on day 10.

DISCUSSION

Acute hemorrhage leading to acute hypovolemic shock is a
medical emergency, and initial resuscitation requires rapid in-
travenous boluses of crystalloid and colloid solution in order
to achieve volume replacement. Early management of rapid
massive hemorrhage requires early administration of blood
products and rapid surgical control of bleeding. Massive blood
transfusion is commonly defined as transfusion of 10 or more
units of blood within 24 hours.?

FWB transfusion almost disappeared from civilian medicine
after blood was fractionated into RBCs, fresh frozen plasma
(FFP), platelet concentrations (PLT), and cryoprecipitate. Fol-
lowing World War I, blood banks fractionated, stored, and
transported blood. Blood products are used as targeted re-
placement to treat conditions such as anemia, thrombocyto-
penia, and coagulation factor deficiency. While donated blood
is used more economically, unnecessary reactions to transfu-
sion have also decreased. Component therapy is a valuable
modality, particularly in the preservation of resources. Due
to this advancement, however, whole blood is not typically
available at blood banks, and the use of whole blood has be-
come increasingly less frequent in civilian medicine.P! Mean-
while, transfusion of RBCs, which have extended shelf life,
has renewed the study of changes that occur during stor-
age. Multiple studies have identified these biochemical, bio-
mechanical, and immunologic changes, termed “RBC storage
lesion.” Intracellular pH, 2,3-diphosphoglycerate, and adenos-
ine triphosphate levels fall within a few weeks of refrigerated
storage. In addition, extracellular pH drops, and potassium,
free Hb, histamine, interleukin-1, and tumor-necrosis-factor
levels rise.! Duration of storage affects both transfusion ef-
ficacy and associated risks.

Selection of treatment method for massive hemorrhage pos-
es an important question, even when blood components are
available. Whether FWB is less harmful than blood compo-
nents that have been stored for prolonged periods is simi-
larly unclear.®! Red Cell Storage Duration Study (RECESS)
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trials have long been ongoing. Their results will demonstrate
whether long RBC storage time is harmful.[*

FWB is more concentrated than blood products prepared
with a |:1:1 ratio of RBCs, frozen plasma, and platelets, and is
the only functional alternative that includes all fractions. Nes-
sen et al.P! evaluated the therapeutic role of additional FWB
treatment in patients who required platelet replacement after
having received RBCs and FFP. It was concluded that adminis-
tration of FWB increased survival. Spinella et al.[y compared
WFWB and stored blood products in trauma patients with
shock and observed that use of long-storage-duration RBCs
was associated with increased risk of multiple organ insuf-
ficiency and mortality. Patients transfused with WFWB had
better chance of 30-day survival, compared to those trans-
fused with stored blood products./¥! Massive transfusion may
increase risk of hemorrhage due to presence of anticoagu-
lants and high levels of preservative solutions, which may lead
to dilutional coagulopathy within the first 24 hours.["!

WFWB has the several advantages. Risk of hypothermia is
reduced, oxygen delivery capacity is maintained in RBCs, and
platelets and coagulation factors can be preserved for up to
72 hours. The use of anemic, thrombocytopenic, coagulo-
pathic, and cold blood products with prolonged storage times
may increase mortality due to hypothermia, acidosis, anemia,
coagulopathy, citrate toxicity, hypocalcemia, and hyperkale-
mia following massive transfusion.l! Repine et al."! suggested
that FWB supported resuscitation and corrected acidosis, hy-
pothermia, and coagulopathy. Perkins et al.®! compared trau-
ma patients who had received massive transfusions of FWB
or PLT and found survival in both groups to be equivalent.
According to the authors, although it is too early to suggest
that whole blood be used in routine management of civilian
trauma, it is an appropriate option when blood components
are not accessible.

While circumstances in military and civilian life vary, condi-
tions at peripheral hospitals with limited resources can re-
semble those of the military. WFWB was used out of neces-
sity in the cases described in the present report. FWB is not
currently indicated for routine practice. However, it can be a
life-saving treatment option when all blood components are
needed simultaneously, particularly in low-resource settings.
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The main risks associated with FWB transfusion are trans-
fusion-transmitted infectious diseases, leukocyte-associated
acute pulmonary injury, microchimerism, and graft-versus-
host disease.” The risk of transmitted infectious diseases can
be decreased with quick tests for HIV, and hepatitis B and C.

In conclusion, full clinical recovery was achieved in all 3 pa-
tients who received massive transfusions of WFWB. FWB
transfusion as an emergency treatment is supported by the
literature. In the future, FWB may even be the first choice
for massive transfusions, aided by the implementation of fast
donor tests, ABO compatibility tests, thrombocyte-sparing
leukocyte filters, and developments in pathogen-decreasing
technology. New procedures will be revealed in upcoming
studies.
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Sicak taze tam kan masif kanamali acil durumlarda ilk secenek olmali midir?
Dr. Pinar Kendigelen,' Dr. Zeynep Kamalak,? Dr. Deniz Abat?
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Hizli masif kanamanin erken yénetimi, kan triinlerinin erken verilmesi ve hizli cerrahi kontroltin saglanmasini gerektirir. Periferik hastaneler kaynak
kisithligi nedeniyle askeri kosullara benzer. Kan trlnleri bulunmayan periferik bir hastanede masif kanamayla nedeniyle sicak taze tam kan (TTK)
verdigimiz i olgu sunuldu. Olgul: On alti yasinda kadin hasta acil sezaryana alindi. Uterus atonisi nedeniyle masif kanamasi olan hastanin Hb degeri
3.5g/dl'ye kadar dustl. Cerrahi siiresince alti Unite sicak TTK transfiizyonu yapildiktan sonra, hemodinamik parametreleri ve tam kan sayimi nor-
mal diizeye geldi. ki giin yogun bakimda takibi yapilan hasta, yedinci giin taburcu edildi. Olgu 2: Otuz bes yaginda kadin hasta acil sezaryana alind.
Uterus atonisi nedeniyle masif kanayan hastanin Hb’i 2g/dl, Htc'i %5.4’e kadar diisti. Dokuz Unite sicak taze tam kan verilen hastanin hemodinamik
ve laboratuvar degerleri normal diizeye geldi. Ertesi glin ekstlibe edilip tglincli glin yogun bakimdan servise gikarilan hasta sekizinci glinde taburcu
edildi. Olgu 3: Otuz alti yasinda erkek hasta bigak yaralanmasi sonrasi hemorajik sokta acil cerrahiye alindi. Hastada sag renal arter ve bobrek yara-
lanmasi vardi. Cerrahi sliresince kanamaya devam eden hastaya dokuz tinite sicak TTK verildi. Cerrahi kontrol saglanan ve kan transfiizyonu yapilan
hastanin hemodinamik parametreleri diizeldi. Besinci giiniinde yogun bakimdan gikarilan hasta 10. giinde taburcu edildi. Kan bilesenlerine ayrilabil-
diginden beri sivil tipta TTK kullanimi neredeyse yoktur. Ayrica, kan bankalarinda tam kan rutin mevcut degildir. Bu nedenle tam kan kullanimi sivil
tipta azalmistir. Sicak TTK masif transfiizyonda, kirmizi kan hiicrelerini, trombositleri, plazma volimini, koagiilasyon faktorlerini etkili bir sekilde
yerine koyarken ayni zamanda hipotermiyi ve diliisyonel koagllopatiyi 6nler. Kan driinleri, uzun depolanma stiresince biyokimyasal, biyomekanik
ve immiinolojik degisikliklere ugrar. Depolama siiresi transfiizyon etkinligini ve transfiizyonla iligkili riskleri etkiler. Gelecekte hizlt ABO uyumlulugu
testleri, trombosit koruyucu Iokosit filtreleri ve patojenleri azaltan yeni teknolojilerin kullanimi ile TTK massif transfiizyonda ilk segim olabilir. Yeni
calismalar gelecekte yeni prosediirler ortaya gikaracaktir.

Anahtar sozciikler: Masif kanama; masif transfiizyon; sicak taze tam kan.
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