
The efficiency of intermittent haemodialysis in ve-

terinary medicine has improved dramatically within 

recent decades. Despite this progress, preventing clo-

tting in the extracorporeal circuit remains a significant 

challenge in many cases. During intermittent haemo-

dialysis, the patient's blood is exposed to many sub-

stances, including through the central venous cathe-

ter, the extracorporeal circuit, but also to the large 

surface of the dialyzer membrane (2, 4).

Dialysis without anticoagulation may be indicated 

in patients with a high risk of bleeding, an acute blee-

ding disorder, trauma, or in patients with systemic an-

ticoagulation for other reasons. The risk of clotting in 

this setting may be exacerbated by poor access blood 

flow, the use of a venous catheter, hypotension or con-

comitant blood transfusion. 'No heparin' dialysis may 

also provide less effective dialysis and result in lower 

clearances (11). Partial or total thrombosis of the ca-

theter is a major complication which potentially com-

promises dialysis adequacy and may limit catheter 

survival period (9). These surfaces have different de-

grees of thrombogenicity. To ensure a safe and effec-

tive haemodialysis therapy, an adequate level of anti-

coagulation must be obtained to prevent thrombosis 

of the extracorporeal circuit without causing excessive 

bleeding to the patient. Coagulation can be performed 

intrinsically or extrinsically. The initiation of any path-

way results in the activation of factor X and the even-

tual generation of a fibrin clot (10, 12).

Unfractionated sodium heparin is the most co-

mmonly used anticoagulant in veterinary medicine in 

the extracorporeal renal replacement therapy. Hepa-

rin binds to antithrombin, causing a conformational 

change that has an activating effect. Heparin-bound 

antithrombin inactivates several coagulation factors, 

including thrombin and factors VII, IX, X, XI, and XII. 

Recently, however, trisodium citrate (TSC) has been 

proposed for catheter locking in haemodialysis pa-

 Since the significant increase in the incidence of 

cases diagnosed with renal impairment in the last 

years, various protocols have been put in place to treat 

this condition. Haemodialysis is an extracorporeal re-

nal replacement therapy that supports renal function 

when the patient is nonresponsive to the medical the-

rapy. The aim of this study is to evaluate the degree of 

coagulation and the influence of unfractionated so-

dium heparin administration in patients undergoing 

haemodialysis, in order to establish a standard admi-

nistration protocol, but also to highlight the influence 

of heparin on platelets.  The study was performed on 2 

batches of 10 patients, in which two different doses of 

unfractionated sodium heparin were administered in 

bolus. After comparing the two protocols, it was con-

cluded that the use of a lower dose of heparin repre-

sents a better method of anticoagulation in renal pa-

tients.
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 Odată cu creșterea semnificativă a incidenței ca-

zurilor diagnosticate cu afectare renală în ultimii ani, 

au fost puse în practică diferite protocoale pentru a 

trata această afecțiune. Hemodializa reprezintă o te-

rapie extracorporală de substituție renală, care susți-

ne funcția renală atunci când pacientul nu răspunde la 

terapia medicamentoasă. Scopul acestui studiu este 

de a evalua gradul de coagulare și incidența heparinei 

sodice nefracționate asupra pacienților supuși hemo-

dializei, pentru a standardiza protocolul de adminis-

trare a heparinei, dar și de a pune în evidență influența 

heparinei asupra plachetelor sanguine. Studiul a fost 

efectuat pe 2 loturi de 10 pacienți, in care au fost ad-

ministrate două doze diferite de heparină in bolus. Du-

pă ce au fost comparate cele două protocoale, s-a pu-

tut concluziona faptul că utilizarea unei doze mai mici 

de heparină, reprezintă o metodă mai bună de hepari-

nizare a pacienților.
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tients. It can have important advantages over heparin, 

such as prevention of heparin-induced side-effects 

and unintentional systemic heparinization that can 

lead to bleeding complications. Currently, there is 

limited experience with high concentrations of TSC in 

clinical practice (3, 13, 14).

The dose of heparin and the mode of administra-

tion are an extremely important component of the 

haemodialysis therapy, but unfortunately, the unpre-

dictable pharmacokinetics of unfractionated heparin 

make its dosing very difficult. Therefore, the degree of 

coagulation in the blood of a patient undergoing hae-

modialysis can be monitored by examining the time of 

activated partial thromboplastin (aPTT) which is the 

most commonly used laboratory test in monitoring un-

fractionated heparin therapy (6).

Activated partial thromboplastin time, evaluates 

intrinsically coagulation and targets the following fac-

tors: I, II, V, X, XII, XI, IX, VIII, high molecular weight 

(HK) akininogen and prekalicrein (5, 7).

Another important effect of heparin on the body is 

consecutive induced thrombocytopenia (8).

The aim of this study is to evaluate the degree of 

coagulation and the influence of unfractionated so-

dium heparin administration in patients undergoing 

haemodialysis, in order to establish a standard admi-

nistration protocol, but also to highlight the influence 

of heparin on platelets.

MATERIALS AND METHODS

The study was performed in the Faculty of Veteri-

nary Medicine Bucharest Dialysis Centre, during Octo-

ber 2016 - June 2020. The study was performed on a 

number of 20 patients of different ages, between 4 

months and 13 years, and a body weight between 11 

and 42 kg. The duration of the haemodialysis session 

was 4 hours and during this session a dose of sodium 

heparin of 50 U.I./kg/4h was administered in continu-

ous intravenous infusion through the haemodialysis 

machine. All patients had the same type of polysulfone 

membrane dialyzer, the membrane size depending on 

the body weight of the animal, the same dialysis solu-
+tions with K  4 mmol/l concentration, the same type of 

bicarbonate cartridge (NaHCO3 650g) and the same 

type of extracorporeal circuit lines with a volume of 

142 ml. The study was performed on 2 batches of 10 

patients, L50 (n= 10) and L100 (n=10).

In batch L50 (n=10), a dose of unfractionated so-

dium heparin of 50 I.U./kg intravenously was given as 

a bolus, and in the second batch, L100 (n=10), a dose 

of 100 I.U./kg intravenously in bolus was adminis-

tered. In both groups, heparin was administered via 

the central venous catheter 30 minutes before the 

haemodialysis session. The determination of the parti-

ally activated thromboplastin time was performed be-
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fore the administration of heparin, three hours after 

the administration of heparin (during the haemodialy-

sis session) and after the completion of the haemodia-

lysis therapy, on Coag Dx Analyzer (IDEXX Laborato-

ries, USA).  To determine aPTT, venous blood samples 

were collected in a 0.105M Na citrate vacutainer (so-

dium citrate blood ratio = 1/9). The expression of the 

results was performed in seconds, the reference va-

lues being 72-102 seconds. In both batches, (L50, 

n=10; L100, n=10), the values of the platelets were 

determined, using the LaserCyte Dx Hematology Ana-

lyzer (IDEXX Laboratories, USA).

Table 1

Synthetic presentation of cases 

from batch L50 (n=10), in which a dose 

of unfractionated sodium heparin 

of 50 U.I./kg was administered

Table 2

Synthetic presentation of cases 

from batch L100 (n=10), in which a dose 

of unfractionated sodium heparin 

of 100 U.I./kg was administered
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RESULTS AND DISCUSSION

aPTT values (sec.) were determined before, during 

and at the end of haemodialysis and platelet values 

(PLT, K / µL) before and after heparin administration 

for each case according to the two batches, L50 (n= 

10) and L100 (n=10).  The lowest values of platelets 

before haemodialysis were recorded in cases p.2 (ba-

besiosis), p.3 (babesiosis), p.5 (amyloidosis), p.7 (ba-

besiosis), p.8 (babesiosis) and p.10 (babesiosis), (n= 

6), 83% (n=5) of these patients being diagnosed with 

babesiosis, and 17% representing the diagnosis of 

amyloidosis (n=1). The highest values of platelets be-

fore haemodialysis were recorded in cases p.1 (Addi-

son), p.9 (ethylene glycol poisoning), (n=2).

p.4 (resveratrol intoxication) and p.6 (ehrlichiosis) 

had platelet values within physiological limits (175-

500 K / µL).  In all patients within batch L50 (n=10), 

after the end of the haemodialysis session, the num-

ber of platelets was lower than before the start of the 

session.

After the administration of 50 U.I./kg, all patients 

in batch L50 had higher aPTT values than before admi-

nistration. The maximum value of aPTT after adminis-

tration of 50.U.I./kg was reached at p.4 (resveratrol 

intoxication), having a value of aPTT = 180 sec. during 

haemodialysis, and a value of aPTT = 220 sec. at the 

end of the haemodialysis session.  The minimum value 

of aPTTT after administration of 50.U.I./kg was 

reached at p.10 (babesiosis), having a value of aPTT = 

115 sec., during haemodialysis, and a value of aPTT = 

135 sec. at the end of the haemodialysis session.

All patients had a percentage increase in aPTT at 

the end of the haemodialysis session of more than 

32% compared to the upper physiological limit (102 

sec.), the average percentage increase in the L50 

group (n=10) being 75.78%.

The lowest values of platelets before haemodi-

lysis were recorded in cases p.5 (babesiosis), p.9 (ba-

besiosis) and p.10 (babesiosis), (n=3).

The highest values of platelets before haemodia-

lysis were recorded in cases p.3 (ehrlichiosis), p.6 
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(ethylene glycol poisoning), (n=2), these being within 

the physiological limits (175-500 K/ml).

In all patients in group L100 (n=10), after the end 

of the haemodialysis session, the number of platelets 

was lower than before the start of the session.

After administration of the 100 I.U./kg dose, all 

patients in the L100 group (n=10) had higher aPTT 

values than before administration.

The highest values of aPTT after administration of 

100 I.U./kg were reached at p.6 (ethylene glycol 

poisoning), p.9 (babesiosis) and p.10 (babesiosis) ha-

ving a value of aPTT = 300 sec. at the end of the hae-

modialysis session.

The minimum value of aPTT after administration of 

100 I.U./kg was reached at p.3 (ehrlichiosis), having a 

value of aPTT = 182 sec. during haemodialysis, and a 

value of aPTT = 257 sec. at the end of the haemodia-

lysis session.
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All patients had a percentage increase in aPTT at 

the end of the haemodialysis session of more than 

151% compared to the upper physiological limit (102 

sec.). The average percentage increase in the L100 

group (n=10) being 183.72%.

CONCLUSIONS

In both methods, the administration of unfractio-

nated sodium heparin increased the value of aPTT 

beyond the upper physiological limit. 

The use of a sodium heparin dose of 50. U.I./kg is 

a better method of heparinization of patients under-

going haemodialysis because it provides aPTT values 

closer to the physiological limits in canine patients.

Administration of a dose of heparin 100 I.U./kg 

produces significant changes in the time of partially 

activated thromboplastin and it is not an appropriate 

protocol in patients undergoing haemodialysis.

The administration of a dose of unfractionated 

sodium heparin in patients with renal pathology un-

dergoing haemodialysis therapy influences the value 

of platelets, producing thrombocytopenia.

In patients diagnosed with babesiosis, where 

thrombocytopenia was present before heparin admi-

nistration, its effect on platelets maintained the same 

decreasing trend.
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