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Abstract: Prophylactic administration of unfractionated heparin is a common practice in 

a perioperative period. Heparin monitoring with subcutaneous dosing is not recommended; 

however it becomes important in selected patients. We report a case of massive hemorrhage with 

subcutaneous heparin administration in an HIV-positive male patient with cachexia and mild liver 

dysfunction. Prolonged activated plasma thromboplastin time and thrombin time, but normal 

reptilase time well as response to protamine sulfate point towards the heparin effect. Inhibitor 

screen was negative and factor VIII activity was normal. All these rule out the possibility of 

acquired factor VIII inhibitor or any other inhibitor and confi rm that this bleeding was due to 

heparin overdose. We believe that delayed clearance of UH secondary to possible involvement 

of reticuloendothelial system might have been be responsible for heparin overdose even though 

inadvertent administration of large dose of heparin intravenously can not be completely ruled 

out. Administration of unfractionated heparin to a patient with cachexia and abnormal liver 

function warrants close attention to heparin monitoring or switch to low molecular weight 

heparin since its mechanism of elimination differs.
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Introduction
In critically ill patients, venous thromboembolism (VTE) prophylaxis has been included 

in the bundle of measures designed to prevent the development of complications in 

ventilated patients and became a core indicator of the quality of intensive care.1 Either 

low-dose unfractionated heparin (UH) or low molecular weight heparin (LMWH) is 

regularly used for prophylaxis. We report a life-threatening hemorrhage with UH in an 

human immunodefi ciency virus (HIV)-positive patient with mild liver impairment.

Case report
A 48-year-old male patient (body mass index [BMI] 21.5 kg/m2) with a history of 

HIV infection, bipolar disorder, metastatic bladder cancer, and persistent pleural 

effusion with left lower lobe collapse was admitted to the surgical intensive care unit 

(SICU) after a left video assisted thoracoscopy and pleurodesis. Surgery was smooth 

and bleeding was minimal. Preoperative medication consisted of abacavir, tenofovir, 

lopinavir-ritonavir, bupropion, divalproex, olanzapin, citalopram and pantoprazole. 

Prior to surgery the patient had elevated serum transaminases (ALT 49 IU/L, AST 

169 IU/L), and bilirubins (total bilirubin 2.2 mg/dL and direct bilirubin 1.8 mg/dL), 

serum albumin was 1.5 g/dL, creatinine was 0.7 mg/dL and serum electrolytes 

were normal. Coagulation tests were elevated, activated partial thromboplastin 

time (PTT) more than prothrombin time (PT) (Table 1). On admission to the SICU 

patient was intubated and mechanically ventilated, two chest tubes were on suction. 

VTE prophylaxis was initiated with the UH at a regimen of 5,000 units twice a day 

subcutaneously. Postoperative course was complicated by rapid atrial fi brillation 

which responded to cardioversion. Patient was weaned off the ventilator and extubated 
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within 24 hours. The next day chest tubes were disconnected 

from an active suction and placed to the underwater seal. 

PTT, hematocrit and platelet count were checked on a daily 

basis. PTT climbed slightly during his SICU stay with the 

value of 52.6 s shortly prior to discharge. Patient remained 

hemodynamically stable, there was no output from the chest 

tubes and chest X-ray did not show any signifi cant fl uid accu-

mulation. He was transferred from the SICU to the regular 

fl oor on the postoperative day (POD) 3. On the POD 5 patient 

was readmitted to the SICU because of massive hemorrhage 

from the left hemithorax, up to 900 mL/hour. Prior to immedi-

ate resuscitation with blood products, blood sample was sent 

for coagulation evaluation, cell blood count, blood smear, 

lactate dehydrogenase and haptoglobin (Table 1) and heparin 

was discontinued. Patient was given a recombinant activated 

factor VII (rFVIIa) at a dose of 40 µg/kg as a rescue therapy 

for massive hemorrhage. Prolonged PTT of 150 s as well 

as thrombin time (TT) of 124 s raised suspicion of heparin 

effect. Protamine sulfate was given intravenously at a dose 

of 100 mg and resulted in normalization of TT and shorten-

ing of PTT to a patient’s baseline value (Table 1). Bleeding 

decreased signifi cantly; however did not stop at the time of 

initial intervention and required continued resuscitation with 

blood products. Within 12 hours hemorrhage subsided. The 

total chest tubes output reached 4360 mL of blood. Patient 

received 10 units of packed red blood cells (PRBC), 6 units 

of fresh frozen plasma (FFP), 15 units of cryoprecipitate. 

Results of additional coagulation tests (reptilase time [RT], 

circulating inhibitors, and levels of factors VIII, IX, XI, and 

XII) became gradually available and are shown in Table 2.

The rest of the ICU stay was uneventful. One of the chest 

tubes could be removed on the POD 8, the other one was 

clamped and patient was transferred to the standard fl oor in 

a good condition.

Discussion
All patients admitted to the SICU are at risk of developing 

VTE. The risk varies with the type of surgery; however other 

factors like age, coexistent malignancy, infection, mechanical 

ventilation, and paralysis play an important role in the thrombus 

formation. Deep venous thrombosis prophylaxis is necessary 

in all seriously ill and especially in those with HIV infection. 

The literature suggests that hematological abnormalities are 

common in HIV-positive patients.2,3 Many of them develop 

a hypercoagulable state secondary to production of antiphos-

pholipid antibodies, lupus anticoagulant antibodies, and 

increased levels of von Willebrand factor. Others might acquire 

defi ciencies of protein C, protein S, antithrombin, and heparin Ta
bl
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cofactor II (HC) during the course of their disease.2,4 Treatment 

with protease inhibitors like ritonavir has been reported as a 

cause of thrombosis in this group of patients as well.2

Our patient presented to the SICU with several risk 

factors of VTE: surgery, mechanical ventilation, history of 

malignancy and HIV status. He was started on UH at a dose 

of 5,000 units twice a day. On POD 5 he developed massive 

hemorrhage from the operated hemithorax. The most notice-

able from coagulation tests was signifi cantly prolonged PTT. 

This test is used to assess intrinsic and common pathway of 

clot formation. PTT evaluates following factors: fi brinogen, 

prothrombin, V, VIII, IX, X, XI, and XII. Inadequate quantity 

of any of these factors results in prolongation of PTT. Factors 

defi ciency can arise from insuffi cient synthesis as in liver 

disease, consumption as in consumptive coagulopathy, or 

inactivation either by circulating inhibitors or through an 

action of heparins. Based on those facts, our differential 

diagnosis included heparin overdose, acquired factors defi -

ciencies, presence of circulating inhibitors, and disseminated 

intravascular coagulopathy (DIC).

A battery of laboratory tests was done at time of the event 

but only some were readily available. Heparin overdose was 

suspected from prolonged PTT and TT. Protamine sulfate 

was given intravenously and resulted in normalization of TT 

and return of PTT to the baseline. RT and TT measure fi brino-

gen conversion to fi brin and are prolonged with low levels 

of fi brinogen, qualitatively abnormal fi brinogens, or in pres-

ence of fi brin/fi brinogen degradation products. The thrombin 

time, but not the reptilase time, is prolonged in the presence 

of heparin. RT was normal and reinforced our suspicion of 

heparin effect. Heparin levels were checked more than twelve 

hours after the onset of hemorrhage, discontinuation of UH, 

and after protamine sulfate administration. A level of less 

than 0.5 U/mL was detected (therapeutic goal 0.3–0.5 U/mL) 

and indicated the presence of heparin.

It is not uncommon that patients with a history of HIV 

(especially those with hemophilia A or B) develop inhibitors 

to factors VIII or IX during the course of their disease.5,6 

Mixing studies were performed to rule our circulating 

inhibitors. Inhibitors were not detected. Assays for factors 

VIII, IX, XI, and XII were also done and found normal levels 

of measured factors (Table 2).

DIC, a process known to complicate certain pathologies 

including underlying malignancy and liver dysfunction, 

might manifest as a life-threatening hemorrhage and 

was considered in this patient as well. Laboratory tests 

such as low platelets, low fi brinogen, presence of fi brin 

degradation products (FDP) or D-dimer and occurrence of 

schistocytes in peripheral blood smear are used to confi rm 

this predominantly clinical diagnosis.7 Laboratory results 

were inconclusive with mild drop in platelet count (nadir 

of 104 K/uL), normal fi brinogen (not a sensitive indicator 

since it is an acute phase protein), moderately elevated 

FDP and occasional schistocytes in peripheral blood smear 

(Table 1). Bleeding did not resemble oozing from puncture 

sites as frequently seen with DIC even though its clinical 

presentation frequently varies. Most importantly, we did not 

interfere with the underlying pathology as recommended in 

DIC to correct coagulopathy.

A drop in platelet count made us to consider bleeding 

secondary to heparin-induced thrombocytopenia. Blood 

was examined for heparin-induced antibodies and the test 

was negative.

The heparin overdose remained the most likely expla-

nation for bleeding in our patient. We carefully analyzed 

possible triggering events. There was a certain chance of inad-

vertent administration of large dose of UH intravenously. We 

excluded extensive heparin fl ush as a cause of UH overdose 

since plain saline fl ush is used for central venous catheters and 

arterial lines in all our patients. Patient received nine doses of 

UFH prior to readmission to the SICU. Probability that one 

of the doses was given accidentally intravenously instead of 

subcutaneously is not negligible even though only subcutane-

ous administration was documented. Administration of UH 

from a vial with different concentration than 5,000 units/cc is 

certainly a possibility to consider especially after the patient 

was transferred to a regular surgical ward.

We explored other potential causes of heparin effect in 

this patient and concluded that the most probable explanation 

for bleeding would be delayed elimination of UH. After 

parenteral injection UH is removed via two mechanisms, 

saturable and non-saturable which operate in conjunction 

with each other.8 Reticuloendothelial system (RES) and 

endothelial cells represent the saturable mechanism while 

Table 2 Complementary coagulation tests

Reptilase time
(13.5–19.5 sec)

Inhibitors screen Factor VIII
(50%–150%)

Factor IX
(50%–150%)

Factor XI
(50%–150%)

Factor XII
(40%–150%)

17.7 NEG 62 89 60 57
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renal elimination stands for nonsaturable or linear removal 

mechanism.8 Lower doses of UH are cleared by RES whereas 

kidneys are responsible for clearance of LMWH and higher 

doses of UH.8 The blockage of the phagocytic capacity of 

RES may prolong the half-life of UH signifi cantly.8 Multiple 

conditions may cause RES compromise in HIV-infected 

individual, such as viral infection of monocytes or mac-

rophages, effect of antiretroviral therapy with subsequent 

lipodysthrophy or simply liver steatosis from malnutrition. 

We believe that it was the delayed clearance of heparin which 

contributed signifi cantly to bleeding in our patient. Fragility 

of vessel walls in this profoundly malnourished cachectic 

patient might have played a role as well.

The purpose of our report is to caution about the 

possibility of major hemorrhage with low dose of UH and 

not to discourage VTE prophylaxis. There are multiple stud-

ies evaluating and comparing safety of UH and LMWH and 

only two are being mentioned here. Freedman et al performed 

a meta-analysis of thromboembolic prophylaxis after total 

hip arthroplasty. Fifty-two studies with total 10,929 patients 

were included in the analysis. The authors compared the 

incidence of major wound bleeding and nonmajor wound 

bleeding (gastrointestinal, retroperitoneal, intracerebral, and 

epidural hematoma) with the use of various anticoagulants 

and placebo. The risk of total major bleeding was 3.46% 

with UH 2.2% with LMWH, and 0.56% with placebo and 

the difference was statistically signifi cant (p � 0.0001).9 

A recent review by Crowther and Warkentin quotes several 

meta-analyses and pooled analyses and concludes that major 

bleeding is uncommon with LMWH and UH, bleeding is less 

common when agents are given in prophylactic rather than 

therapeutic doses, and bleeding risk may vary with clinical 

circumstances.10 We believe that both agents have a good 

safety profi le if appropriately used, pharmacokinetics of 

agents is considered, and the effect is monitored.

Conclusion
Prophylactic subcutaneous administration of UH might 

be complicated by a massive hemorrhage in a patient with 

multiple comorbidities, especially in an HIV-infected indi-

vidual with preoperatively compromised liver function and 

cachexia. DVT prophylaxis with LMWH would be prefer-

able since clearance of LMWH by saturable mechanism is 

negligible.8

Disclosure
The authors report no confl icts of interest in this work.

References
 1. Weller WE, Gallagher BK, Cen L, Hannan EL. Readmission for venous 

thromboembolism: Expanding the defi nition of patient safety indicators. 
Jt Comm J Qual Saf. 2004;30:497–504.

 2. Saif MW, Greenberg M. HIV and thrombosis: A review. AIDS Patient 
Care STDS. 2001;15:15–24.

 3. Shen YM, Frenkel EP. Thrombosis and a hypercoagulable 
state in HIV-infected patients. Clin Appl Thromb Hemost. 
2004;10:277–80.

 4. Erbe M, Rickerts V, Bauersachs RM, Lindhoff-Last E. Acquired 
protein C and protein S defi ciency in HIV-infected patients. Clin Appl 
Thromb Hemost. 2003;9:325–31.

 5. UK Haemophilia Centre Doctors Organization. The incidence of 
factor VIII and factor IX inhibitors in the hemophilia population of 
the UK and their effect on subsequent mortality, 1977–99. J Thromb 
Haemost. 2004;2:1047–54.

 6. Cohen AJ, Philips TM, Kessler CM. Circulating coagulation inhibitors 
in the acquired immunodeficiency syndrome. Ann Intern Med. 
1986;104:175–80.

 7. Rocha E, Páramo JA, Montes R, Panizo C. Acute generalized, 
widespread bleeding. Diagnosis and management. Haematologica. 
1998;83:1024–37.

 8. Boneu B, Caranobe C, Sie P. Pharmacokinetics of heparin 
and low molecular weight heparin. Baillieres Clin Haema-
tol. 1990;3:531–44.

 9. Freedman KB, Brookenthal KR, Fitzgerald RH, Williams S, Lonner JH. 
A meta-analysis of thromboembolic prophylaxis following elective total 
hip arthroplasty. J Bone Joint Surg Am. 2000;82-A:929–38.

 10. Crowther MA, Warkentin TE. Bleeding risk and the management of 
bleeding complications in patients undergoing anticoagulant therapy: 
focus on new anticoagulant agents. Blood. 2008;111:4871–9.

Powered by TCPDF (www.tcpdf.org)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


