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On the efficacy of low dose prednisolone and heparin sodium in the 
prevention of infusion thrombophlebitis. A double-blind trial 

C. DE COCK*w P. VERMEIJ*[[ AND TH. STIJNEN** 

ABSTRACT 
A prospective, double-blind investigation into the effec- 

tiveness of the addition to infusion fluids of an injectable 
containing 0.3 mg prednisolone and Io units heparin per 
ml in a phosphate buffer pH=7.5 versus the phosphate 
buffer alone is described. I96 Patients were allocated 
alternately to each group. On a total number of 593 
cannulation days, 16 cases of thrombophlebitis were 
diagnosed. Statistical evaluation revealed a significant 
difference between the two groups (p<o.oI) in favour of 
prednisolone + heparin sodium. 
(Pharm Weekbl [Sci] I984;6:88-9o) 

INTRODUCTION 
Thrombophlebitis can be described as an in- 

flammation of the intima of the venous vascular wall, 
accompanied by the formation of a thrombus. 
Theoretically, thrombophlebitis may be dis- 
tinguished from phlebothrombosis, a process in 
which thrombosis is primary and alteration in the 
vascular wall secondary. In practice, such differ- 
entiation is not made. Thrombophlebitis often occurs 
as a side-effect of peripheral intravenous infusions. 
The incidence reported is very divergent, but can 
amount to 25-30% under certain circumstances.l 

The sequence of events leading to thrombophleb- 
itis is supposedly initiated by some mechanical or 
chemical damage brought about by the infusion 
which causes endothelial irritation, in turn giving rise 
to thrombocyte adhesion and aggregation, ulti- 
mately resulting in a thrombus. The formation of 
fibrin starts within 24 hours after insertion of the 
intravenous catheter and a complete fibrin deposit is 
formed in 5-7 day s-2 These deposits, located at the 
insertion place as well as at the catheter tip, where 
it contacts the intima, may give rise to thrombo- 
embolism and constitute an intravascular focus for 
the proliferation of micro-organisms. 34 

The following predisposing factors are men- 
tioned: ~ 
- duration of the infusion (2 h versus 2-8 h versus 

longer) ;  
- irritation of the vascular wall because of hyper- 

tonicity of the infusion fluid; 
- irritation of the vascular wall by a low pH of the 

infusion fluid; 

- direct irritation by a drug added to the infusion; 
- infection along the venous catheter or infusion 

needle; 
- influence of the equipment used; 
- influence of the procedure used. 
The prevention of thrombophlebitis can be achieved 
by different measures. For some infusions, e.g. 
parenteral nutrition, a large central vein is used to 
achieve a rapid mixing of the fluid infused thereby 
reducing the risk of thrombophlebitis. Infection 
should always be avoided. Further it is common that 
the fluids infused should be isotonic and isohydric. 
Elfving and H/~stbacka described results of bringing 
the pH of IO% invert sugar to nearly neutral, l 
Addition of heparin, hydrocortisone or both to 
infusion fluids has been investigated in the past in 
numerous studies; analyses of these studies, how- 
ever, do not permit any definite conclusion with 
regard to the possible prevention of thrombophleb- 
itis. 4 

The routine addition of I ml containing o.3 mg 
prednisoione and IOOO units heparin ( 'Predhep')  to 
the infusate is also used in some clinics for reduction 
of thrombophlebitis. Here too, any data on the 
effectiveness of this preparation are lacking. There- 
fore a prospective, double-blind investigation into 
the effectiveness of the addition of 'Predhep'  with 
regard to the prevention of infusion thrombophleb- 
itis was performed. 

METHODS 
For pharmaceutical reasons 'Predhep' has a rather 

complicated composition. The solvent is a phosphate 
buffer, pH = 8.0 _+ 0.5, of the composition: monosodium 
phosphate (NaH2P.O4.2H20) 7.8 g; NaOH I mol/l suf- 
ficient for pH = 8"0 (approx. 450 ml); water for injection to 
make i I. The composition of 'Predhep' is: 

prednisplone disodium phosphate 4~5o mg 
hepariffsodium I x io~ 
phosphate buffer pH = 8 to make I 1 

This means, that when evaluating the efficacy of the 
preparation, a pH effect has to be taken into account, in 
addition to a possible direct effect of prednisolone and/or 
heparin. For instance, the addition of I ml 'Predhep' to 
500 ml glucose 5% infusion fluid raises the pH from 
approx. 4 to approx. 7.3. Therefore the phosphate buffer 
was chosen as the reference addition. 

From April to October 1979 258 consecutive patients 
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TABLE I. Patients in the study 

Group Group 
'Blue' 'Green'  
n = 95 n = I0I 

Age (average in years) 64,7 64,5 
Distribution M/F (%) 60/40 59,3/4I ,7 
Indication for admission to 
CCU: 
- cardiology 92% 93% 
- postoperative } 8% } 7% 
- internal medicine 

admitted to the Intensive Care Ward of the Andreas 
Hospital, Amsterdam, entered the investigation. Only 
those patients who did not receive any parenteral co- 
medication were to be evaluated. Patients were seriously 
ill internal patients, patients suffering from post-operative 
complications and patients with a myocardial infarction or 
an imminent myocardial infarction. 

In all patients a peripheral percutaneous intravenous 
three-way cannula (Venflon type no. IO55-3, i.d. 1.7 mm) 
was inserted in the upper extremities. This was done by a 
physician or by a nurse; no sterile gloves were worn. The 
skin was disinfected with 1% iodine tincture and after 
insertion covered with sterile gauzes, which were fixed 
with tape. 

On admission, patients were allocated alternately to two 
groups with respect to the preparation under investigation. 
As infusion fluid NaCI 0.65% was used. To 60 ml infusion 
fluid, administered by an infusion pump (Ivac), either I ml 
'Predhep' or I ml dummy-injection, containing only the 
phosphate buffer, was added. These two preparations 
were distinguishable only by the colour (blue or gre.en) of 
the identical labelling text. The meaning of this colour 

code was unknown to all personnel on the Intensive Care 
Ward. Infusion rate was 7.5 ml/h. 

The insertion place was inspected daily by a physician or 
by a nurse. The infusion lines were replaced every 
24 hours. The cannula was removed only after inspection 
by the same doctor throughout the trial. All experiences 
were noted in a written report. The cannula was removed 
when further infusion therapy was judged unnecessary or 
when signs of thrombophlebitis were noticed. The catheter 
tip was not cultured after removal. There was no time limit 
for the removal of the cannula. Dysfunction of the cannula 
was also noted, as were other medications administered 
via the cannula. Thrombophlebitis was considered to be 
present when a palpable cord was present or when at least 
two of the following criteria were met in the course of a 
vein with a length of minimal 2 cm, measured from the 
insertion place: warmth, erythema, tenderness, indu- 
ration. Extravasation of the infusion fluid into subcutane- 
ous tissues without induration, warmth or erythema was 
not considered as thrombophlebitis. 

Studies of the type of clinical trial described in this paper 
are concerned with the prevention of some untoward 
'event' (in this study infusion thrombophlebitis) that may 
eventually affect some or all of the patients. One problem 
in this type of trial, also occurring in ours, however, is that 
patients may withdraw from the trial for other reasons than 
the one studied (e.g. recovery, death from another cause). 
This is called censoring by drop out. The statistical 
analyses of the type used in tliis paper are able to cope with 
this problem? 6 

R E S U L T S  

F r o m  the total o f  196 pat ients  evalua ted ,  95 (48%) 
controls  were  c o m p a r e d  with IOI (52%) patients 
receiving ' P r edhep ' .  Inequal i ty  was caused by mis- 
takes in the al locat ion to e i ther  g roup  on pat ients '  
admission which occur red  at the start o f  the trial and 
b y . t h e  fact that  pat ients  receiving parentera l  co- 

T~LE n. Incidence of thrombophlebitis 

Point of time Group 'Blue' 
(x  24 h) 

Cases of throm- 
bophlebitis 

observed expected 

Number of 
patients 
at risk 

Group 'Green'  Blue+ Green 

Cases of throm- Number of Cases of throm- 
bophlebitis patients bophlebitis 

at risk 
observed expected 

Number of 
patients 
at risk 

I 

2 

3 
4 
5 
6 
7 
8 
9 

IO 

I I  

o o 95 
4 3 85 
z 1.3 41 
4 2.0 32 
i 0.4 14 
z 0.8 5 
O O 2 

O O O 

0 O O 

O O O 

O O 0 

O 0 I O I  0 I96 
2 3 85 6 17o 
i 1.7 58 3 99 
o 2.o 33 4 65 
o 0.6 19 ! 33 
0 1.2  7 2 I2  

o o 4 o 6 
0 0 2 0 2 

0 0 I 0 I 

O 0 I 0 I 

0 0 I 0 I 

Total 13 7.5 3 8.5 I6 

observed Ratio 1.73 0.35 
expected 
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medication were not evaluated. The total number of 
days of cannulation was 593. Both groups were 
comparable as to age, sex, and indication for 
admission (Table I). In total I6 cases of thrombo- 
phlebitis were observed. In Table n the incidence of 
thrombophlebitis in relation to the number of can- 
nulation days is summarized. 

STATISTICAL EVA~LUATION A N D  D I S C U S S I O N  

In group 'Blue' (buffer only) 13 of 95 patients 
(13.7%) acquired thrombophlebitis, while in group 
'Green' ('Predhep') 3 out of IOI (3%) cases were 
recorded. Since the duration of the infusion varied 
between patients, direct comparison of these figures 
with a • on a 2 x 2 table was not allowed. The 
underlying idea of the statistical test applied is as 
fgllows. The time is measured in days after the first 
day of infusion, and for each day the observed as well 
as the expected number of cases of thrombophlebitis 
are computed. For instance, on the third day, 2 out 
of 4I patients in group 'Blue', which had an infusion 
duration of three days, acquired thrombophlebitis 
while in the other group I case was observed out of 
the 58 patients at risk. Under the hypothesis of no 
difference between the groups, one should have 
expected 3•  cases in group 'Blue' 
and 3 • +58)= 1.8 cases in group 'Green'. In 
this way expected numbers are computed for each 
day. In group 'Blue' the total expected number of 
cases was 7.5,while 13 cases were observed. In the 
other group 8.5 cases were expected, wliile 3 cases 
were observed. 

The log rank.test, which is based on a comparison 
of the expected and observed numbers of cases in 
each group, resulted in a p-value <o.oI.  This means 
that both preparations are not equally effective. The 
additive with the green label gave a significantly 
lower incidence of thrombophlebitis. This Was the 
active preparation, the composition of which has 
already been given. 

Some remarks can be made. It may be noted that 
the incidence of thrombophlebitis in both groups is 

much lower than is found in the literature. Several 
possible causes can be mentioned in this respect (the 
low flow infusion technique, the nearly neutral pH, 
the way of catheter insertion and the catheter care or 
the mean duration of the infusion). This study also 
shows that preventive measures as recommended in 
the literature are not all equivalent. It is felt that 
most of them should be taken in addition to each 
other, e.g. low flow infusion plus catheter care plus 
addition of 'Predhep'. 

The next problem to be investigated seems to be 
differentiation of the combination of prednisolone 
and heparin. Both drugs are also used on their own, 
but their pharmacological principles are different. 
Prednisolone is thought to play a role in the preven- 
tion of local irritation, heparin probably prevents 
formation of fibrin. 

In conclusion, it may be stated that in this study 
the effectiveness of 'Predhep' for the prevention of 
infusion-related thrombophlebitis is significantly 
better than that of the phosphate buffer alone. 
Furthermore, the results show that the risk of 
thrombophlebitis with intravenous cannulae can be 
very. low under certain circumstances. 
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