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SUMMARY 

 

Background: Transfusion-associated hypotension (TAH) is characterized by the abrupt onset of hypotension im-

mediately after the start of transfusion and usually resolves when transfusion ceases. The pathogenesis of TAH is 

not yet fully understood. 

Methods: A 36-year-old woman underwent exploratory laparotomy and cesarean section due to cervical squamous 

cell carcinoma. During surgery, the patients experienced acute, profound intraoperative hypotension within 5 

minutes after the initiation of the prestorage leukocyte-reduced suspension red blood cells (RBC) transfusion. A 

series of laboratory tests confirmed TAH. The patient then underwent a successful blood transfusion and opera-

tion. TAH can occur in all types of blood components under various conditions. The literature surrounding the in-

cidence of TAH differs widely from 0.03 to 2.13 in 10,000. 

Conclusions: This is the first case report of TAH in an intraoperative pregnant woman in China, neither associat-

ed with prestorage leukocyte-reduced RBC nor irrelevant to ACE inhibitors. Some biological response mediators 

(BRMs) and acute phase reactive proteins might play a role in this case. Understanding the etiology and the path-

ophysiology of TAH facilitates proper management, leading to improved transfusion safety. 

(Clin. Lab. 2025;71:xx-xx. DOI: 10.7754/Clin.Lab.2024.240745) 
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CASE REPORT 

 

A 36-year-old woman had stopped menses for 19 weeks 

and had intermittent vaginal bleeding for two more 

months. At five weeks of pregnancy, the patient set up 

an antenatal examination file at a local hospital, and 

there was no abnormality by regular antenatal exami-

nation. At the 17th week of pregnancy, a color Doppler 

ultrasound examined by the local hospital found a low 

echo mass in the posterior wall of the cervix. For further 

consultation, she came to our hospital's outpatient clin-

ic. 

mailto:jiangyongmeiwst@163.com
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The patient was diagnosed with syphilis in the local 

hospital when she was five weeks pregnant, and she was 

then treated with a course of standard treatment for 

syphilis (injections of benzylpenicillin 2.4 million units, 

three times once a week). A recent reexamination result 

of TRUST was 1:16. Two months ago, she had symp-

toms of intermittent vaginal bleeding without obvious 

inducement, but the bleeding volume was small and 

without abdominal pain, dizziness, vaginal discharge, 

and other discomfort. She did not take it seriously at the 

time. In addition, she had a history of abdominal opera-

tion and multiple vaccinations, without other infectious 

diseases, allergies, trauma, blood transfusion, or other 

unique medical history. Finally, she was diagnosed as 

G4P1, 19 weeks of intrauterine pregnancy, single live 

fetus, pregnant with cervical squamous cell carcinoma 

at IB2 stage, human papillomavirus infection (HPV16 

positive), syphilis, and obesity. The patient and her fam-

ily requested to terminate the pregnancy after careful 

consideration. An exploratory laparotomy and cesarean 

section were planned. 

During surgery, the patient's blood loss reached 1,800 

mL, and a prestorage leukocyte-reduced suspension red 

blood cell (RBC) transfusion was initiated. Five minutes 

later, the patient's blood pressure dropped sharply from 

110/60 mmHg to 66/44 mmHg, there was no skin rash. 

The surgeon suspected an allergic reaction, and the 

blood transfusion was stopped immediately. Hemody-

namic support was given with intravenous injection of 

dexamethasone 20 mg and calcium gluconate 1 g. After 

intermittent epinephrine injection, the blood pressure re-

turned to 95/60 mmHg within a few minutes. The sur-

gical team communicated with the Blood Bank since the 

patient experienced acute profound intraoperative hypo-

tension, and the blood bank immediately launched an 

investigation to find out the potential causes. 

 

Laboratory role in diagnosis 

Intraoperative hypotension is often a critical event, and 

hemodynamically unstable patients will be at high risk 

of further complications associated with hypotension. A 

precise diagnosis needs to be made quickly to guide fur-

ther management and to decide whether to terminate 

surgery immediately or if it is safe to continue with sur-

gery. 

Transfusion reactions are adverse events associated with 

the transfusion. Several severe transfusion reactions are 

accompanied by hypotension, such as acute hemolytic 

transfusion reactions, anaphylactic transfusion reac-

tions, transfusion-related acute lung injury, transfusion-

associated circulatory overload, transfusion-related sep-

sis, etc. It must be managed with caution. Meanwhile, 

hypotension is usually the sole manifestation of trans-

fusion-associated hypotension (TAH). TAH is also call-

ed a hypotensive transfusion reaction, which is rare and 

characterized by the abrupt onset of hypotension imme-

diately after the initiation of transfusion and resolves 

rapidly after the cessation of transfusion. It is essential 

to recognize the TAH and be able to manage TAH rap-

idly, especially in the intraoperative setting. 

Intraoperative transfused blood unit along with the pa-

tient's freshly drawn post-transfusion blood samples, 

were sent to the transfusion reaction workup. The tech-

nologists rechecked the blood type of the RBC unit and 

the patient's specimen. The patient's O Rh (D) was posi-

tive. No clerical errors were found. Its direct anti-glob-

ulin test (DAT) and indirect anti-globulin test (IAT) 

were negative in pre- and post-transfusion specimens. 

Therefore, the possibility of an acute onset immune-me-

diated hemolytic transfusion reaction was categorically 

ruled out. She did not develop any rise in body temper-

ature, cough, breathlessness, or fall in oxygen satura-

tion. The absence of any flushing and or urticaria helped 

us rule out any allergies and anaphylactic reaction to the 

blood product. Following, the transfusion-related acute 

lung injury was excluded, as this typically takes place 

within 1 to 6 hours after the beginning of the transfu-

sion, which chiefly manifests as a sudden onset of se-

vere dyspnea, hypoxia, and the development of diffuse 

pulmonary infiltrates. The patient had no other symp-

toms except hypotension. Postoperative cardiac workup 

showed no evidence of ischemia or infarction. Ongoing 

surgical bleeding and impaired fluid balance were ex-

cluded. Then the transfusion-associated circulatory 

overload was eliminated, and the blood unit was sent for 

culture immediately, getting a negative result two days 

later. Up to now, a TAH transfusion reaction has been 

highly suspected. 

Once an episode of TAH occurs, the most critical mea-

sure is to stop the transfusion immediately. Symptoms 

usually subside quickly as the transfusion is discontin-

ued. The patient should not be rechallenged with that 

same product because symptoms are expected to recur 

as a result of activation substances presumed to be pres-

ent in the blood product. In most instances, no other 

treatment is required, although in some cases, when the 

hypotension does not immediately correct with the in-

terruption of the transfusion, the use of a bolus of intra-

venous fluids may be helpful. Vasoactive drugs are 

rarely indicated. However, most patients with TAH 

were treated with medications for active intervention, 

the same as our case. Whether it is because the patient is 

in a severe condition or because the clinicians are not 

familiar with the characteristics of TAH, they are not 

sure. 

Close monitoring of the patient showed that she became 

hemodynamically stable over the next 20 minutes. An-

other prestorage 1.5-unit leukocyte-reduced RBC trans-

fusion was initiated after being evaluated by the surgical 

team and blood bank, and she did not have any adverse 

reactions. After that, 800 mL fresh frozen plasma (FFP) 

was transfused with no adverse reactions. Intraoperative 

infusion volume was 6,500 mL, and urine volume was 

400 mL. The urine color was light yellow, clear, and 

without blood clots. After surgery, she was transferred 

to the intensive care unit (ICU). Three days later, a pre-

storage 1.5-unit of leukocyte-reduced RBC was issued 

without adverse reactions. Then, she was discharged af-
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Table 1. Reported incidence rate of TAH during the last decade. 
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1. ‱ - indicate per 10,000. 2. ATRs = acute transfusion reactions. 
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ter four days. 

Eventually, according to the Guideline for Haemovigi-

lance from the Chinese Society of Blood Transfusion 

(CSBT), a definite TAH was identified in this case. 

TAH is defined as a decrease in blood pressure during 

blood transfusion or within 1 hour after the termination 

of blood transfusion, excluding all other adverse reac-

tions, which is in accordance with The U.S. National 

Healthcare Safety Network (NHSN) Hemovigilance cri-

teria [1]. The patient's systolic blood pressure dropped 

sharply from 110/60 mmHg to 66/44 mmHg within 10 

minutes, accompanied by no other symptoms. 

 

 

DISCUSSION 

 

Owing to the rare occurrence of TAH, the incidence and 

clinical characteristics of TAH have been reported in 

only a few studies, and the pathophysiology has not 

been fully established. TAH can occur in all types of 

blood components under various conditions. The inci-

dence of TAH in literature varies widely, from 0.03 to 

2.13 in 10,000, as summarized in Table 1. The inci-

dence rate of TAH during the last decade is reported. 

TAH is thought to occur with activation of the intrinsic 

contact activation pathway of the coagulation cascade 

and generation of bradykinin and its active metabolite 

des-Arg9-bradykinin [2]. Two known factors, angioten-

sin-converting enzyme (ACE) inhibitors [3] and nega-

tively charged leukoreduction filters [4], may result in 

subsequent hypotension by affecting the bradykinin me-

tabolism. Bradykinin is released by the breakdown of a 

high-molecular-weight kininogen by kallikrein and in-

activated by peptidases such as ACE. In patients re-

ceiving ACE inhibitors, bradykinin in the transfused 

blood component cannot be inactivated, causing hypo-

tension [3]. Similarly, kinin-mediated pathways can be 

activated by negatively charged surfaces of filters, lead-

ing to the production of bradykinin and hypotension [4]. 

Although bedside leukoreduction is no longer com-

monplace, TAHs still occur and are insufficiently char-

acterized. 

There might be some other unknown factors related to 

TAH. Hume et al. [5] have suggested that a few biolog-

ical response mediators (BRMs), such as interleukin-1, 

TNF-alpha, and histamine accumulated in the platelet 

concentrate, could be involved in causing isolated TAH. 

These BRMs and cytokines get released from the leuko-

cytes that accumulate in the plasma during storage. IL-1 

at sufficient concentrations in the blood will lead to cir-

culatory collapse, shock, and death. Tumor necrosis fac-

tor can stimulate the release of IL-1 [6]. Hui Y et al. [7] 

studied the polymorphisms of the aminopeptidase P 

(APP) gene, another essential enzyme responsible for 

bradykinin degradation, which might be associated with 

TAH. Raturi et al. [8] reported a TAH in an Indian fe-

male patient and hypothesized two reasons, one possi-

bly due to higher factor XII levels because of the ongo-

ing regular dialysis, and another cause might be the ac-

cumulated BRMs in the stored PRBC unit. The exact re-

ason is still unclear. 

The patient in this case, who was not on any ACE in-

hibitors, had the TAH accidentally after receiving a pre-

storage leukoreduced RBC during operation. This RBC 

unit, issued on the 8th day from the date of whole blood 

collection, was prepared by a disposable de-leucocyte 

plastic blood bag with a hard filter (Shandong Wegao 

Group Medical Polymer Co. LTD, China). Through ret-

rospective tracking, the platelets and fresh frozen plas-

ma units prepared from the same donor unit did not 

cause any adverse event in their respective recipients. 

What is puzzling is that there were no adverse reactions 

with the following transfusion: intraoperative transfu-

sion with a new 1.5 unit prestorage leukoreduced RBC 

on the 8th day from the collection and another new 1.5 

unit prestorage leukoreduced RBC on the 25th day from 

the collection after the operation. Unfortunately, the do-

nor or the patient did not assess the serum concentration 

of B.K. and factor XII due to certain constraints. The 

causes of the negatively charged filters and ACE inhibi-

tors can definitely be excluded in our case. Therefore, 

we speculate that some BRMs related to the patient may 

play a role in this TAH. In addition, we guess some 

acute phase reactive protein might play a role in this 

case. Those acute phase reactive proteins might be asso-

ciated with infection and stress state, and they were con-

sumed in the TAH and cannot be replenished in time.    

A professional transfusion reaction workup is crucial to 

initiate the investigation and analyze the root cause. The 

TAH incidence in China is 10 - 50 times lower than in 

other countries, according to Table 1. The incidence rate 

of ATRs was 1.03% for the past five years in all types 

of blood components, and this TAH was the first diag-

nosed case. Whether the low incidence is related to eth-

nic differences or the omission of reports in the surveil-

lance system needs more effort to confirm. 

To sum up, our understanding of the etiology and the 

pathophysiology of TAH remains inadequate. There 

could be many more causal elements, including the ac-

cumulation of BRMs and cytokines in blood compo-

nents, which merits further research. 
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