
From general guidance to surgical reality: Adapting the 
heparin-induced thrombocytopenia algorithm for 
cardiac surgery

Daniel T. Engelman, MD, a Adam Cuker, MD, MS, b and Subhasis Chatterjee, MD c

Unfractionated heparin (UFH) exposure before cardiac 
surgery is ubiquitous. Patients who undergo urgent coronary 
surgery have almost invariably received intravenous UFH, 
and patients who undergo elective surgery receive it during 
preoperative angiography. Patients who undergo cardiac 
surgery also frequently develop early postoperative 
thrombocytopenia. This combination often yields a 4 Ts score 
(Thrombocytopenia, Timing, Thrombosis, oTher cause) of 4, 
an intermediate pretest probability for heparin-induced 
thrombocytopenia (HIT). Per the 2018 American Society of 
Hematology (ASH) guidelines, 1 standard practice at interme-

diate or high pretest probability is to discontinue heparin, 
begin a nonheparin anticoagulant (often a direct thrombin in-

hibitor), send a platelet factor 4 (PF4) immunoassay, and 
await results. Two problems arise after cardiac surgery. 
Most such patients do not have HIT. In addition, a direct 
thrombin inhibitor started shortly after surgery carries a risk 
of bleeding in a patient with fresh suture lines, frequently 
impaired renal clearance, and no available reversal agent. 2 

Many patients meet bedside criteria for intermediate or 
high 4 Ts probability, even though the actual incidence of 
HIT is only 0.5% to 3%. 3-6 This article contextualizes the 
American Association for Thoracic Surgery (AATS) HIT 
guidance 7 for the cardiac surgical team.

After cardiac surgery, platelet counts typically decrease 
40% to 50% from baseline, reaching a nadir on postopera-

tive days 2 to 3 and generally recovering between days 5 and 
7. 3 Anti-PF4/heparin antibodies are present in roughly one 
half of patients after cardiopulmonary bypass (CPB), 
although most are IgM or low-titer IgG and do not activate 
platelets. 3,E1 Thrombocytopenia alongside a low-positive

PF4 immunoassay is therefore common and often not 
pathologic. Reflexively ordering a heparin antibody test 
on postoperative days 2 or 3 for any degree of thrombocy-

topenia is of limited value and carries the potential for 
harm through unnecessary anticoagulation after a weakly 
positive result or false reassurance from a negative test 
when a true biphasic pattern later appears. When true HIT 
does occur, the consequences are severe. In a propensity-

matched analysis, operative mortality was 21.8% versus 
5.3% and thromboembolism 29.1% versus 2.9%, with 
mortality reaching 34.4% when thrombosis was present 
and 16.7% when absent. 8

The 2018 ASH guidelines 1 are rigorous and meticulously 
developed. The writing panel applied established 
evidence-appraisal methodology to the general hospitalized 
patient and treated cardiovascular surgery as a designated 
special situation, consistent with its charter, with input 
from experts in HIT and cardiac surgery, including the orig-

inator of the 4 Ts score, who flagged the limits of a general 
medical framework for post-CPB physiology 2 decades 
ago. 9 The underlying observation is older still. HIT with
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Adapting the Heparin-Induced Thrombocytopenia Algorithm for Cardiac Surgery

METHODS
2018 ASH
Guidelines

General hospitalized
patient

Cardiac surgery =
"special situation"

SCOPE EXPANSION

General guidance
extended to cardiac

surgery–specific care

2026 AATS
Expert Consensus

32 recommendations • 5 domains
Cardiac surgery–specific

17-MEMBER MULTIDISCIPLINARY PANEL

Surgery Anesthesia ICU Perfusion Pharmacy Hematology

RESULTS

1. NORMAL POSTOPERATIVE PHYSIOLOGY

Typical 40–50% fall after CPB with nadir on
POD 2–3 and recovery by POD 5–7.

2. WHY CONVENTIONAL HIT TESTING FAILS

~50%
seroconvert:
form anti-PF4/
heparin antibodies
after CPB

0.5–3%
have true HIT

Each figure = 1% of patients. True HIT is a
subset of those who seroconvert; most have
non–platelet-activating or low-titer antibodies.

3. HIGHER THRESHOLD IMPROVES PREDICTIVE VALUE

Act at immunoassay OD ≥ 1.0, not 0.4  (Statement 2.11)

Raising the OD threshold from 0.4 to 1.0
increases PPV from 13% to 42% without

loss of sensitivity.

IMPLICATIONS FROM REFLEX PROTOCOLS TO CARDIAC SURGERY–SPECIFIC DECISION MAKING
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Cardiac surgery physiology is distinct. The 2026 AATS consensus replaces reflex testing and empiric
anticoagulation with context-specific judgment. Consult the full statements before any clinical decision.

FIVE
CHANGES
THAT ALTER

DAILY PRACTICE

1 No 4Ts score
POD 0–4

Statement 2.1

2 Act only if
4Ts score high,

OD ≥ 1.0, or
rapid assay
> 1.0 U/mL

Statement 2.11

3 Intermediate 4Ts score,
no thrombosis:

may defer empiric
anticoagulation

until assay result
Statement 2.7

4 ECMO:
direct thrombin

inhibitor endorsed

Statements 5.1, 5.3

5 Confirmed HIT:
delay nonemergency

surgery until
serotonin release

assay negative
Statements 4.1, 4.2

4Ts = 4Ts Score (Thrombocytopenia, Timing, Thrombosis, oTher cause);  AATS = American Association for Thoracic Surgery;  ASH = American Society of Hematology;  CPB = cardiopulmonary bypass;  ECMO = extracorporeal membrane oxygenation;
HIT = heparin-induced thrombocytopenia;  ICU = intensive care unit;  OD = optical density;  PF4 = platelet factor 4;  POD = postoperative day;  PPV = positive predictive value.

The 2026 AATS consensus adapts HIT diagnosis 
and management to cardiac surgery.

CENTRAL MESSAGE

The 2026 AATS Expert 
Consensus Document extends 
HIT guidance to cardiac surgery– 
specific management and car-
diopulmonary bypass–related 
physiology.
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thrombosis was reported after CPB in the early 1990s, E2 and 
anti-PF4/heparin seroconversion after CPB was well char-

acterized by the end of that decade. E1 The 2026 AATS 
Expert Consensus Document (ECD) on HIT in cardiac sur-

gery 7 is best understood not as a correction of the ASH 
document but as a scope expansion: a complementary, car-

diac surgery–specific framework built by a multidisci-

plinary panel that paired cardiac surgeons, 
anesthesiologists, intensivists, perfusionists, and pharma-

cists with hematology leadership, including the ASH 2018 
lead author (Cuker) and the originator of the 4 Ts score 
(Warkentin).

WHY A CARDIAC SURGERY–SPECIFIC 
FRAMEWORK WAS NEEDED

The 4 Ts Score Does Not Work Well Early After CPB 
The 4 Ts score awards points for platelet-count decline, 

the timing of that decline relative to heparin exposure, 
new thrombosis, and absence of alternative causes. E3 

Three of these 4 domains behave abnormally after cardiac 
surgery. The platelet-count domain is driven by the afore-

mentioned nonimmune mechanisms. Timing points accu-

mulate almost automatically, because all patients receive 
intraoperative UFH for CPB, and most have preoperative 
exposure. 10 CPB is itself a powerful “other cause” of throm-

bocytopenia, but the score, developed in medical inpatients, 
does not weight it accordingly. Modified scores for 
critically ill and cardiac surgical populations have not 
performed well enough to supplant the 4 Ts in guideline-

based practice. 11,12 As a result, most postoperative patients 
with thrombocytopenia have a 4 Ts score of 4 or greater, 
regardless of whether immune-mediated HIT is present. 
Seroconversion is not a diagnosis. Given that roughly one 
half of patients seroconvert after CPB, the ELISA action

threshold is critical. At an optical density (OD) of 0.4, the 
value at which most commercial assays report a positive 
result, the positive predictive value for a platelet-

activating antibody is approximately 13%. Increasing the 
action threshold to 1.0 more than tripled that value, to 
approximately 42%, without loss of sensitivity in the cohort 
of Chan and colleagues. 13 True HIT prevalence between 
OD 0.4 and 1.0 is less than 2%. 7 This threshold shift has 
not been prospectively validated in a dedicated cardiac sur-

gical cohort. The supporting evidence is observational, 
appropriately reflected in the ECD’s Level of Evidence 
(LOE) B-nonrandomized (NR) designation, with prospec-

tive validation listed to follow. With that caveat, labeling 
all patients with OD between 0.4 and 1.0 as positive leads 
to unnecessary treatment and risk.

The Bleeding Cost of Empiric Anticoagulation in 
Postoperative Cardiac Surgery

ASH 2018 Recommendation 3.2 directs clinicians caring 
for patients with an intermediate 4 Ts score to order a PF4 
immunoassay, discontinue heparin, and empirically start a 
nonheparin anticoagulant. 1,14 After cardiac surgery, that 
bleeding cost is substantial. Pishko and colleagues 15 studied 
310 patients with suspected HIT treated with nonheparin an-

ticoagulants, most often argatroban. Major bleeding 
occurred in 36% of patients with confirmed HIT, and in 
44% of treated patients who did not have the disease. That 
cohort came from a tertiary center likely enriched for 
severity, and argatroban was dosed high by current 
standards. Contemporary weight-based dose-reduction 
protocols may lower these rates. The same data can also be 
read in the opposite direction. A bleeding rate of 36% to 
44% may be an acceptable trade where missed HIT carries 
a mortality of approximately 22%. We therefore endorse 
individualized risk stratification at the bedside, not categori-

cal withholding of empiric therapy. None of the available 
nonheparin agents (bivalirudin, argatroban, fondaparinux, 
danaparoid, and direct oral anticoagulants) has a practical 
reversal option in the immediate postoperative window. 2 

Monitoring mitigates this risk without eliminating it. Bivalir-

udin, the direct thrombin inhibitor commonly selected in car-

diac surgical practice, has predictable pharmacokinetics, and 
a dilute thrombin time reflects its plasma concentration more 
accurately than the activated partial thromboplastin time, 
permitting precise titration and reducing the risk of over-

and underanticoagulation. Such assays, however, are not 
routinely available at every hospital, and their target values 
require further validation in controlled studies. 2

Extracorporeal Membrane Oxygenation (ECMO)

and Perioperative Scenarios Outside the ASH 2018 
Scope

ASH 2018 contains no dedicated section on ECMO or tem-

porary mechanical circulatory support. In postcardiotomy

Abbreviations and Acronyms

4 Ts score = Thrombocytopenia, Timing, 
Thrombosis, oTher cause

AATS = American Association for Thoracic 
Surgery

ASH = American Society of Hematology

COR = Class of Recommendation

CPB = cardiopulmonary bypass

ECD = Expert Consensus Document

ECMO = extracorporeal membrane oxygenation

ELISA = enzyme-linked immunosorbent assay

HIT = heparin-induced thrombocytopenia

LOE = Level of Evidence

NR = nonrandomized

OD = optical density

PF4 = platelet factor 4
UFH = unfractionated heparin
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ECMO, the 4 Ts score performs worse than after isolated 
CPB, with a positive predictive value of approximately 
25% in a single cohort in which patients with and without 
HIT had similar 4 Ts distributions. 16 The score is therefore 
of limited utility here. This single-center study has not been 
prospectively validated across heterogeneous ECMO plat-

forms, a limitation reflected in the ECD’s class III, LOE B-

NR designation (Statement 5.1). Heparin-coated circuits, 
direct thrombin inhibitor dosing during ECMO, and microax-

ial pump purge solutions were all outside the ASH scope. A 
meta-analysis supporting bivalirudin over UFH for adult 
ECMO anticoagulation has since emerged. 17 The 2018 ASH 
guidance on managing patients with previous HITwho require 
cardiac surgery was also largely nondefinitive, leaving 
choices between bivalirudin-only CPB and heparin with 
adjunctive antiplatelet therapy or plasma exchange to institu-

tional judgment. 18,19

WHAT THE 2026 AATS ECD CHANGES

The AATS ECD contains 32 recommendations across 5 
domains, developed by a 17-member multidisciplinary 
panel using the AATS/Society of Thoracic Surgeons COR 
and LOE framework, harmonized with the joint AATS/ 
European Association for Cardio-Thoracic Surgery/Euro-

pean Society of Thoracic Surgeons/Society of Thoracic 
Surgeons methodology manual. 7,E4 Table 1 compares the 
two. Five departures deserve direct attention because they 
have changed daily practice.

The 4 Ts Score Is Suspended in the First 4 
Postoperative Days

ECD Statement 2.1 (Class of Recommendation [COR] 
III, LOE C-EO) directs that the 4 Ts score not guide HIT 
testing in the first 4 days after cardiac surgery. Statement 
2.2 (COR I, LOE B-NR) narrows early-window immuno-

assay testing to patients with preoperative UFH exposure 
in the previous 5 to 10 days who develop new thrombosis. 
Together, they remove the largest driver of false-positive 
pretest scoring in this population. Real-world data support 
the reset: an observational cohort of 1722 patients who un-

derwent cardiac surgery found 4 Ts specificity of 55% and 
overall accuracy of 69%. 20

Individualized Anticoagulation at Intermediate 4 Ts

ECD Statement 2.7 (COR IIa, LOE C-EO) states that in 
patients with an intermediate 4 Ts score, awaiting an immu-

noassay, and without thrombosis, it is reasonable to postpone 
a nonheparin anticoagulant until the result is available. 
Drawing on the panel’s cardiac surgical and intensive care 
experience, the committee judged individualized anticoagula-

tion more appropriate for this population than uniform 
empiric therapy. 7 Implementation requires explicit bedside 
documentation of the risk-benefit judgment, including 
bleeding risk, current anticoagulation status, thrombosis

assessment, and anticipated immunoassay turnaround. 
Statement 2.7 is a physician-level judgment, not a blanket 
protocol for withholding anticoagulation, supported by 
shared decision-making with the patient or surrogate where 
possible.

Greater OD Threshold for Empiric Therapy

ECD Statement 2.11 (COR I, LOE B-NR) recommends 
initiating therapeutic-intensity nonheparin anticoagulation 
only when the 4 Ts score is high probability, ELISA OD 
is 1.0 or greater, or rapid immunoassay exceeds 1.0 U/ 
mL. Increasing the threshold for empiric treatment from 
an OD of 0.4, the value at which most commercial assays 
report a positive result, to an OD of 1.0 substantially reduces 
the number of patients exposed to empiric treatment and its 
bleeding risk without sacrificing sensitivity in the support-

ing cohort, with the prospective-validation caveat noted 
above.

A Dedicated ECMO and Mechanical Circulatory Sup-

port Section. Section 5 contains 5 statements specific to 
postcardiotomy extracorporeal and temporary mechanical 
support, building on contemporaneous European guidance 
on CPB. E5 Statement 5.1 (COR III, LOE B-NR) directs that 
the 4 Ts not be used in postcardiotomy ECMO. Statement 
5.3 (COR IIa, LOE B-NR) endorses direct thrombin inhibitor 
anticoagulation during postcardiotomy ECMO, with evidence 
it may reduce HIT development compared with heparin. 
Statement 5.5 (COR IIa, LOE B-NR) supports sodium bicar-

bonate over heparin-based purge solutions for microaxial flow 
pumps in patients with HIT concern. None were explicitly ad-

dressed in ASH 2018.

Structured Management of Previous or Active HIT 
Before Cardiac Surgery

ECD Statements 4.1 through 4.3 build the first opera-

tional framework for cardiac surgery in patients with a 
HIT history. Statement 4.1 (COR I, LOE C-EO) requires 
an immunoassay before nonemergency surgery in any 
patient with a HIT history. Statement 4.2 (COR I, LOE 
B-NR) recommends delaying nonemergency surgery in 
confirmed HIT until the functional assay is negative. 
Together, they establish a standardized preoperative 
pathway that has historically varied widely between 
institutions.

ECD Statement 4.4 (COR I, LOE C-limited data) 
addresses the patient with resolved HIT who remains 
immunoassay-positive before elective cardiac surgery, 
historically managed by gut instinct or bivalirudin-based 
CPB at greater cost, complexity, and bleeding risk. State-

ment 4.4 directs that intraoperative UFH is appropriate 
when the functional assay is negative, even if the immuno-

assay remains positive. The biology supports this: HIT anti-

bodies are transient, and persistent low-titer or IgM 
positivity does not predict platelet activation when
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functional assays (serotonin release assay or heparin-

induced platelet activation assay) are negative. 18 This single 
recommendation resolves the most operationally difficult 
decision in the preoperative HIT workup and should 
materially reduce both bivalirudin-CPB volume and case 
cancellations. Statement 4.4 governs the intraoperative 
window only, and the postoperative period deserves equal

attention. The serologic data supporting re-exposure come 
from patients given heparin during surgery but not after-

ward, in whom anti-PF4/heparin antibodies reappeared at 
a median of 7 days and recurrent HIT was uncommon. 18 

That reassurance does not extend to postoperative heparin. 
Heparin should therefore be confined to CPB, with a nonhe-

parin agent used for postoperative anticoagulation and

TABLE 1. Side-by-side comparison of the 2018 ASH HIT guidelines and the 2026 AATS Expert Consensus Document across 7 domains of cardiac 

surgical practice

Clinical domain

2018 ASH guidelines 

Cuker et al 1
2026 AATS expert consensus document 

Chatterjee et al 7

Pretest probability in the 

first 4 postoperative days

4 Ts score applied routinely to postoperative 

thrombocytopenia. No cardiac surgery-specific 

exclusion window.

Statement 2.1 (COR III, LOE C-EO): 4 Ts score 

should not be used to guide HIT testing in the first 4 

postoperative days. Statement 2.2 (COR I, LOE 

B-NR): immunoassay without previous 4 Ts is 

appropriate if preoperative UFH within 5-10 days 

and new thrombosis.

ELISA optical density threshold 

for clinical action

OD ≥0.4 considered positive; triggers further workup 

and empiric therapy per Recommendation 3.2. No 

cardiac surgery-specific threshold.

Statement 2.11 (COR I, LOE B-NR): therapeutic-

intensity nonheparin AC recommended only when

4 Ts is high probability, ELISA OD ≥1.0, or rapid 

immunoassay > 1.0 U/mL. Acknowledges HIT 

prevalence at OD 0.4-1.0 in this population is below 

2%; threshold not yet prospectively validated in a 

cardiac surgical cohort (research priority).

Empiric anticoagulation 

at intermediate 4 Ts

Recommendation 3.2: discontinue heparin, initiate 

nonheparin AC, send immunoassay (strong 

recommendation, moderate certainty). Uniform 

approach.

Statement 2.7 (COR IIa, LOE C-EO): reasonable to 

postpone nonheparin AC until immunoassay result 

available, if no thrombosis. Implementation requires 

explicit bedside documentation of bleeding risk, 

thrombosis assessment, and anticipated 

immunoassay turnaround; this is a physician-level 

shared decision, not a blanket institutional protocol.

Functional assay confirmation 

and laboratory availability

Confirmatory functional assay recommended but not 

operationalized for cardiac surgery turnaround 

requirements. No institutional availability standard.

Statement 2.9 (COR I, LOE B-NR): confirmatory 

testing with a functional assay is recommended for 

any positive immunoassay. Statement 2.4 (COR I, 

LOE C-EO): HIT immunoassay testing available

7 days a week with turnaround within 24 hours at 

any cardiac surgery center.

Postcardiotomy ECMO Not addressed as a distinct domain. No 

recommendation on 4 Ts applicability, DTI vs 

heparin, or AC strategy in patients supported by 

ECMO.

Statement 5.1 (COR III, LOE B-NR): 4 Ts not to guide 

HIT testing in postcardiotomy ECMO. Statement 

5.3 (COR IIa, LOE B-NR): DTI AC reasonable; 

may reduce HIT development. Statement 5.4 (COR 

I, LOE C-EO): discontinue all heparin and switch to 

DTI when HIT suspected on ECMO.

Microaxial mechanical circulatory 

support: purge solution

Not addressed. Statement 5.5 (COR IIa, LOE B-NR): sodium 

bicarbonate-based purge solutions preferred over 

heparin-based in postcardiotomy microaxial flow 

pump patients with HIT concern.

VTE prophylaxis after 

cardiac surgery

LMWH vs UFH preference not framed as a HIT-

prevention strategy in the cardiac surgical 

population.

Statement 1.2 (COR IIa, LOE B-NR): LMWH should 

be considered over UFH for VTE prophylaxis 

because of lower HIT risk (risk ratio 0.23 in 

Cochrane analysis).

ASH, American Society of Hematology; AATS, American Association for Thoracic Surgery; 4 Ts, 4 Ts score (thrombocytopenia, timing, thrombosis, other cause); COR, Class of 

Recommendation; LOE, Level of Evidence (AATS/STS framework); HIT, heparin-induced thrombocytopenia; B-NR, nonrandomized; UFH, unfractionated heparin; ELISA, 

enzyme-linked immunosorbent assay; OD, optical density; AC, anticoagulation; C-EO, expert opinion; DTI, direct thrombin inhibitor; ECMO, extracorporeal membrane oxygen-

ation; LMWH, low-molecular-weight heparin; VTE, venous thromboembolism.

4 JTCVS Open c October 2026

Adult: Perioperative Management: Expert Opinion Engelman, Cuker, Chatterjee



venous thromboembolism prophylaxis, consistent with 
ASH 2018 Recommendation 4.2 and its accompanying 
remark. 1,E6 Because delayed-onset HIT can begin 5 to 
10 days after a single intraoperative exposure, platelet 
counts warrant monitoring after surgery even when no post-

operative heparin is given. 1 For the patient whose functional 
assay remains positive and whose operation cannot be de-

ferred, high-dose intravenous immunoglobulin (1 g/kg daily 
for 2 days) has been used to blunt FcγRIIa-mediated 
platelet activation and permit standard intraoperative hepa-

rin dosing, although the evidence is limited to case reports 
and small series and the ECD grades this approach COR 
IIb, LOE C. 19

PRACTICAL IMPLICATIONS

For cardiac surgeons, 2 changes follow: expect postoper-

ative thrombocytopenia recovering by days 5 to 7 and 
reserve HIT evaluation for a biphasic platelet trend or new 
thrombosis, not an absolute count alone. For cardiothoracic 
anesthesiologists and intensivists, 2 priorities follow: 
support 24-hour, 7-day immunoassay availability (ECD 
Statement 2.4, COR I, LOE C-EO) and confirm every 
positive immunoassay with a functional assay before a pa-

tient is labeled HIT-positive.

Many community programs lack around-the-clock immu-

noassay turnaround, and some cannot send functional assays 
at all. ECD Statement 2.4 will require reflex send-out proto-

cols or partnerships with regional reference laboratories, 
where functional assay confirmation under Statement 2.9 is 
available as a send-out test. Pathology directors should estab-

lish standing-order pathways and turnaround agreements 
before implementation, and leadership should treat the capa-

bility gap as a quality-improvement priority, not a barrier to 
adoption.

For perfusionists, the ECD clarifies circuit and purge selec-

tion for bivalirudin-based CPB and for microaxial mechanical 
circulatory support in patients with HIT concern. Heparin al-

lergy labels should be removed once the functional assay is 
confirmed negative, through a formal, documented physician 
order recording the functional assay date, result, and clinical 
context, not an administrative protocol or nursing-driven 
update.

Finally, the ECD addresses only open cardiac surgery 
with CPB. The increasing volume of transcatheter structural 
procedures (transcatheter aortic valve implantation, Mitra-

Clip, WATCHMAN, and related interventions) involves 
procedural UFH exposure in a population with distinct 
platelet biology and antiplatelet co-therapy patterns, 
warranting attention in future ECD updates.

DOCUMENTATION AND THE EVOLVING 
STANDARD OF CARE

The framework question also carries medicolegal implica-

tions. Cardiac surgery sits in a high-risk tier for malpractice

claims. 21 When a postoperative HIT case ends in stroke, 
limb loss, or death, the prevailing guideline is what attorneys 
and expert witnesses cite as the standard of care. E7 Published 
guidelines are more often invoked against the physician than 
in his or her defense, and adverse outcomes drive their 
use. 22,E8,E9 Until now, the HIT guideline available for these 
patients was scoped to the general hospitalized patient rather 
than to post-CPB physiology and its bleeding-risk window.

The 2026 AATS ECD does not retroactively absolve the 
cardiac surgical team. If anything, a specialty-specific 
consensus document raises the bar by removing the previ-

ous ambiguity about which framework applies. What it 
accomplishes is procedural. It offers a single consistent 
pathway for diagnosis, anticoagulation, and perioperative 
management in place of the institutional variability that 
has contributed to adverse outcomes. The multidisciplinary 
discussion, shared decision-making, and bedside risk-

benefit documentation specified in Statement 2.7 serve the 
patient and the team alike.

In a contemporary analysis of cardiovascular closed 
claims, Kusumoto and colleagues 23 found nonclinical factors, 
including insufficient documentation and gaps in after-hours 
coverage, to be more common contributors than clinical ones. 
An ECD-aligned bedside note, documented contemporane-

ously at referral or at treatment initiation, is therefore worth 
the few minutes it takes.

At established reference laboratories, reported turn-

around is approximately 5 days for the serotonin release 
assay and 1 day for heparin-induced platelet aggregation, 
reflecting the technical complexity and limited availability 
of these washed-platelet assays. E10 Closing the gap between 
local capacity and recommended turnaround is an institu-

tional responsibility. Faster turnaround narrows the window 
of diagnostic uncertainty during which empiric anticoagu-

lation must be initiated or deferred, where much of the 
risk in postoperative HIT resides.

CONCLUSION AND RESEARCH AGENDA

The 2018 ASH guideline is a rigorous hematology docu-

ment scoped to the general hospitalized patient, with cardio-

vascular surgery designated a special situation. Applied 
across cardiac surgical practice, that scope produced a recur-

ring mismatch with post-CPB physiology, with reflex testing, 
empiric anticoagulation, and persistent HIT labeling in a pop-

ulation for which it was not designed. The 2026 AATS ECD, 
authored by a multidisciplinary panel, complements rather 
than corrects the ASH framework, replacing reflexive 
decision-making with context-specific, multidisciplinary 
judgment consistent with the broader shift toward cardiac 
surgery–specific perioperative guidance. 24,25 Figure 1 pre-

sents this comparison in summary form. It sets the scope of 
the 2 documents side by side, lists the five departures that 
have changed daily practice together with their ECD state-

ment numbers and classes of recommendation, and translates
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them into the actions now expected of each member of the car-

diac surgical team.

Important questions remain. The optimal CPB-specific 
pretest score has not been prospectively validated, nor has 
the OD 1.0 threshold been tested in a prospective cardiac sur-

gical trial. Evidence for direct oral anticoagulants in the im-

mediate postoperative window is limited and retrospective, 
and that for intravenous immunoglobulin and therapeutic 
plasma exchange as adjuncts to intraoperative heparin in

emergent HIT surgery is largely COR IIb, LOE C. Four 
research priorities follow: prospective validation of a CPB-

specific pretest score; a registry capturing bleeding, 
thrombosis, and length-of-stay end points; a prospective com-

parison of ELISA OD 0.4 versus 1.0 for empiric therapy initi-

ation; and structured outcome reporting for immunoglobulin 
and plasma exchange in emergent HIT surgery. The ECD 
opens these questions more than it closes them, the right 
posture for a document meant to drive the field forward.

Adapting the Heparin-Induced Thrombocytopenia Algorithm for Cardiac Surgery

METHODS
2018 ASH
Guidelines

General hospitalized
patient

Cardiac surgery =
"special situation"

SCOPE EXPANSION

General guidance
extended to cardiac

surgery–specific care

2026 AATS
Expert Consensus

32 recommendations • 5 domains
Cardiac surgery–specific

17-MEMBER MULTIDISCIPLINARY PANEL

Surgery Anesthesia ICU Perfusion Pharmacy Hematology

RESULTS

1. NORMAL POSTOPERATIVE PHYSIOLOGY

Typical 40–50% fall after CPB with nadir on
POD 2–3 and recovery by POD 5–7.

2. WHY CONVENTIONAL HIT TESTING FAILS

~50%
seroconvert:
form anti-PF4/
heparin antibodies
after CPB

0.5–3%
have true HIT

Each figure = 1% of patients. True HIT is a
subset of those who seroconvert; most have
non–platelet-activating or low-titer antibodies.

3. HIGHER THRESHOLD IMPROVES PREDICTIVE VALUE

Act at immunoassay OD ≥ 1.0, not 0.4  (Statement 2.11)

Raising the OD threshold from 0.4 to 1.0
increases PPV from 13% to 42% without

loss of sensitivity.

IMPLICATIONS FROM REFLEX PROTOCOLS TO CARDIAC SURGERY–SPECIFIC DECISION MAKING
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Cardiac surgery physiology is distinct. The 2026 AATS consensus replaces reflex testing and empiric
anticoagulation with context-specific judgment. Consult the full statements before any clinical decision.

FIVE
CHANGES
THAT ALTER

DAILY PRACTICE

1 No 4Ts score
POD 0–4

Statement 2.1

2 Act only if
4Ts score high,

OD ≥ 1.0, or
rapid assay
> 1.0 U/mL

Statement 2.11

3 Intermediate 4Ts score,
no thrombosis:

may defer empiric
anticoagulation

until assay result
Statement 2.7

4 ECMO:
direct thrombin

inhibitor endorsed

Statements 5.1, 5.3

5 Confirmed HIT:
delay nonemergency

surgery until
serotonin release

assay negative
Statements 4.1, 4.2

4Ts = 4Ts Score (Thrombocytopenia, Timing, Thrombosis, oTher cause);  AATS = American Association for Thoracic Surgery;  ASH = American Society of Hematology;  CPB = cardiopulmonary bypass;  ECMO = extracorporeal membrane oxygenation;
HIT = heparin-induced thrombocytopenia;  ICU = intensive care unit;  OD = optical density;  PF4 = platelet factor 4;  POD = postoperative day;  PPV = positive predictive value.

FIGURE 1. Adapting the heparin-induced thrombocytopenia algorithm for cardiac surgery. Methods (top): the 2018 ASH guidelines were scoped to the 

general hospitalized patient, with cardiac surgery designated a special situation. The 2026 AATS ECD extends that guidance to cardiac surgery through 32 

recommendations across 5 domains, developed by the 17-member multidisciplinary panel shown at right. Results (middle): panel 1 shows the platelet count 

decreasing 40% to 50% after CPB, reaching a nadir on postoperative days 2 to 3 and recovering between days 5 and 7. The shaded interval marks the first 4 

postoperative days, during which the ECD directs that the 4 Ts score not guide HIT testing (Statement 2.1). This curve is schematic and illustrates the typical 

trajectory rather than a specific cohort. Panel 2 shows that roughly one half of patients form anti-PF4/heparin antibodies after cardiopulmonary bypass 

whereas only 0.5% to 3% have true HIT. Each figure represents 1% of patients, and those with true HIT are shown nested within the seroconverting group, 

because HIT requires platelet-activating anti-PF4/heparin antibodies and therefore occurs only among patients who have seroconverted. Panel 3 shows that 

raising the immunoassay action threshold from an OD of 0.4 to 1.0 increases the positive predictive value for a platelet-activating antibody from approx-

imately 13% to approximately 42% without loss of sensitivity (Statement 2.11). The 5 statements that most alter daily practice are summarized beneath, 

each labeled with its ECD statement number. Implications (bottom): cardiac surgery-specific management replaces reflex testing and empiric anticoagula-

tion with context-specific judgment. ASH, American Society of Hematology; AATS, American Association for Thoracic Surgery; ECD, Expert Consensus 

Document; CPB, cardiopulmonary bypass; HIT, heparin-induced thrombocytopenia; PF4, platelet factor 4; OD, optical density; ICU, intensive care unit;

4 Ts, 4 Ts score (thrombocytopenia, timing, thrombosis, other cause); POD, postoperative day; PPV, positive predictive value; ECMO, extracorporeal mem-

brane oxygenation.
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