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INTRODUCTION 

Hypertension is a common complication of pregnancy and 

remains an important cause of perinatal morbidity and 

mortality. In patients with hypertension in pregnancy 

there appears to be relative hypovolaemia 1 ' 2 , generalized 

vasoconstriction 3 , increased peripheral and systemic vascular 

resistance4 and ~ low cardiac output.S 

It has been suggested that, at least in some cases, these 

haemodynamic changes may be due to "under-filling" of the 

circulation due to a low total circulating albumin 6 with 

a"low central venous pressure 1 ' 7 and reduced venous return8 . 

This "under-filling" may also be associated in some cases 

with an increased capillary permeability resulting in 

1 



leakage of albumin and other plasma proteins from the 

intravascular to the extravascular space9 . With the 

hypovolaemia and decreased cardiac output there may be a 

decrease in blood flow to both the kidneys and the uterus, 

both of which may have serious pathological consequences 10 

2 



REVIEW OF PAST LITERATURE AND BACKGROUND TO STUDY 

There seems little doubt that in pre-eclampsia the blood 

volume is relatively decreased. This decrease is approxi-

mately 15% (500-600ml) when compared to normal pregnant 

values at comparable gestational age. Table I presents the 

plasma volumes in normal and pre-eclamptic pregnancies ahd 

is a summary of the literature11 • 

The question that is often asked is whether the blood 

volume decrease is the result of the hypertension or is a 

significant factor per se in the etiology of the disease. 

In America it is generally believed that the hypovolaemia 

12 13 is a secondary effect ' , whereas in some European centres 

the pre-eclamptic patient is considered to have primary, 

relative hypovolaemia and m~:y be treated with blood volume 

expanders 14 , 15 . 

It is possible that pre-eclampsia begins with the failure 

- 2 16 
of the patient to appropriately increase her blood volume ' 

and this relatively reduced blood volume is considered to 

resemble chronic shock 1 ' 14 .. See Fig 1. 

It is postulated that the hypovolaemia and "circulatory 

shock" may cause poor tissue and organ perfusion 15 and that 

3 



this is exacerbated by the increased blood viscosity which 

. 1 . 17,18 v . k h occurs 1n pre-ec amps1a. ar1ous wor ers ave used 

plasma volume expanders to increase the plasma volume in 

such patients and claim that renal and possible placental 

perfusion may be improved by such treatment. 15, 1 9, 20 

some believe that plasma volume expansion can reverse the 

disease process long enough to prolong pregnancy sufficiently 

to allow fetal lung maturity to occur before delivery is 

necessary. 

The use of plasma volume expanders dates back to Czerny 

(1894).
21 

He elicited haemodilution with the use of gum 

arabic (acacia), gelatin, egg albumin, peptone and blood 

serum. Dieckmann (1931) used 500-1000ml of 6% acacia to 

expand the plasma volumes of 3 pre-eclamptic -eclamptic 

patients.
22 

He observed diuresis, haemodilution and 

clinical improvement. 

Hill (1940) appears to have been the first to use human 

plasma proteins for the purpose of expanding the plasma 

21 volume. over the next 25 years human plasma was used by 

' many investigators, most of whom reported a decrease in 

haemotocrit and an increase in urinary output following 

th 19,21,23,24 erapy. 

4 



Vara (1950) may have been the first to use a plasma 

substitute for expansion of the plasma volume. 2 5 He used 

dextran and also reported haemodilution and diuresis. 

Subsequently several investigators have used different 

plasma substitutes. 1 ' 15, 26 

Gallery, Delprado and Gyory (1981) 27 studied the effect 

of plasma volume expansion with 500ml stable plasma protein 

substitute (SPPS) in 6 normal non-pregnant women, six 

normotensive and 11 hypertensive volunteers in the third 

trimester of pregnancy. They found that the plasma volume 

contraction of pre-eclampsia was associated with an increase 

in the interstitial~compartment of extracellular fluid 

volume and that the infusion ofthe plasma volume expander 

produced significant amelioration of hypertension for 48 

hours associated with partial reversal of the disturbance 

of fluid distribution. 

Gallery, Mitchell and Redman (1984) 28 used two different 

solutions of a purified plasma protein fraction to expand 

_the plasma volumes of 20 women with chronic hypertension. 

They reported a significant fall in blood pressure, a rise 

in plasma volume and a suppression of circulating prosta-

glandin metabolites in response to this therapy. In 

another study of 35 patients, the same authors attempted 

to find out why the blood pressure falls in response to 

1 
. 29 vo ume expans1on. Their conclusion was that this may 

5 



be a response to the release of an endogenous vasodilator. 

Alternatively they suggested that the infusion may act by 

causing suppression of an endogenous vasoconstrictor 

mechanism such as the renin-angiotensin-aldosterone axis. 

Groenendijk, Trimbos and Wallenburg (1984) monitored 10 

pre-eclamptic patients with Swan-Ganz thermodilution 

6 

catheters before and after plasma volume expansion with between 

1500ml and 3500ml Haemacel. 5 Their findings suggested a low 

cardiac output state caused by hypovolaemia in pre-ecplamptic 

patients. After volume expansion they observed an increase in 

cardiac index, a partial reduction in systemic vascular 

resistance and an insignificant drop in blood pressure. 

Vasodilation with dihydralazine resulted in a further 

decrease in systemic vascular resistance, a fall in blood 

pressure and a further increase in cardiac index. They 

concluded that in pre-eclampsia the capacity to vasodilate is 

inadequate , possibly due to an elevated vasopressor 

sensitivity. 

Studies on cardiac output 1n pre-eclampsia have reached 

widely varying conclusions. In the study described above 

by Groenendijk, Trimbos and Wallenburg the cardiac output 

was found to be decreased. Benedetti, Cotton, Read and Miller 

(1980) in a study of 10 patients using flow directed 



pulmonary artery catheters showed an increase in cardiac 

output in pre-eclampsia~ 30 Berkowitz has used Swan-Ganz 

catheters in the study of severe pre-eclampsia and in a 

discussion of the hemodynamics of these patients he found 

the left ventricular function to be in the normal or hyper­

dynamic range. 4 His data suggested increased cardiac effort 

to overcome significant systemic vascular resistance. 

7 



AIMS OF PRESENT STUDY 

The objective of this study was to determine the effect 

of plasma volume expansion with 500ml of stabilised human 

serum (SHS) on the blood pressure, central venous pressure, 

plasma volume, capillary permeability and renal function in 

women with hypertension in pregnancy. The effect on serum 

8 

prostacyclin and thromboxane A2 levels was also to be studied. 

It should also provide an opportunity to determine whether 

any of the potentially adverse haemodynamic features of 

hypertensive pregnancy can be reversed by plasma volume 

expansion. The role of prostacyclin and thromboxane A2 

could also be assessed. 

If beneficial changes are produced these may indicate a 

possible therapeutic role for plasma volume expansion. 



DESIGN AND METHODS 

A prospective study was undertaken on 21 patients to 

determine the effect of plasma volume expansion on: 

1. blood pressure (BP) 

2. pulse rate (PR) 

3. central venous pressure (CVP) 

4· haematocrit (HCT) 

5. plasma volume (PV) 

6. capillary permeability (CP) 

7. 24hr urine volume (UV) 

8. serum creatinine (SCR), urea (SU) and urate (SUR) 

9. creatinine clearance (CC) 

10. serum total protein (STP) and albumin (SAL) 

11. serum prostacyclin (PGI 2 ) and thromboxane A2 (TxA 2 ). 

All the patients in this study conformed to the following 

selection creiteria : 

1. Gestational age greater than 20 weeks. 

2. Diastolic BP of 90 to 119 mmHg. 

3. Receiving no medication. 

4.· No other complications or medical disorders. 

5. Free and informed consent obtained. 

Every third patient was treated as a control in which the 

9 



same observations were made under identical conditions but 

plasma volume expansion was not performed and CVP was not 

measured. 

10 

Patients were studied under standardised resting conditions 

over a 3 day period and the timetable of investigation is 

shown in Table II. 

The BP recordings on Day 1 and Day 3 were performed 6 

hourly by standard sphygmomanometry. On day 2 the BP was 

recor~ed with a Bresco computerised blood pressure manometer. 

Technically this made recording the BP ea-sier and also 

excluded any possible observer bias. The BP results 

obtained by these two methods were analysed seperately. 

The plasma volumes were measured using standardised 

Evan's blue dilution technique with the patients resting 

on their left side. 31 , 32 Blood samples were collected at 

0, 10, 20, 30 and 60 minutes. The plasma volumes referred 

to in this study are based on the 10 minute specimen. 

The remaining specimens were used to determine the capillary 

permeability based on the disappearance rate of the Evan's 

blue dye from the circulation. 9 



The CVP was measured with a venous pressure manometer. 

The HCT in venous blood was measured in duplicate by 

Hawksley micro-centrifuge. 

The serum creatinine and creatinine clearance was deter­

mined by specific creatinine assay. 

The serum urate, urea, total protein and albumin was 

measured by standard auto analyser technique (SMAC 12). 

The plsama volume measurements were made immediately 

before plasma volume expansion, 2 hours after the start of 

plasma volume expansion and again after 24 hours. All 

other measurements were made immediately before plasma 

volume expansion and again after 24 hours. 

The serum prostacyclin and thromboxane A2 levels were 

measured immediately before and 2 hrs after plasma volume 

expansion. Patients were accepted for this part of the 

stu~y if the following criteria were fulfilled : 

1. No vaginal examination had been performed within the 

previous 24 hours 

2. No evidence of uterine activity 

3. No history of ingestion of anti-prostaglandins within 

previous 2 weeks. 

A 16 guage cannula was sited in an antecubital fossa vein 

in all patients and remained in-situ for 1 hr before blood 

11 
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samples were obtained without constriction. The levels of 

6-keto-prostaglandin F 1~(PGF 1«) and thromboxane B2 (TxB 2 ) 

were measured ( these being the stable metabolites of prosta-

cyclin and thromboxane A2 respectively). The cannulas were 

again left undisturbed for 1 hr before the 2nd samples 

were obtained. The blood samples, having been taken without 

constriction, were placed into cooled polystyrene tubes 

containing EDTA, theophylline and aspirin solution and placed 
I 

on ice. The samples were spun down within 1 hr at 4°C and 

the serum frozen. The prostanoids were extracted within 

72 hrs and stored at -20°C for later batch radioimmunoassay 

using an 3H Radioimmunoassay kit (Seragen). 

The plasma volume was expanded with 500ml of Stabilized 

Human Serum (SHS) (Western Province Blood Transfusion 

Service), the infusion running over 90-minutes. The composi-

tion of SHS is shown in Table III. 

The statistical difference of the observati6ns before and 

after plasma volume expansion were analysed by paired t 

tests. 

• -• 

The difference between the plasma volume expansion groups 

(PVE GRP) and the control groups (CONTROL) were analysed 



by unpaired t test. 

The capillary permeability was determined from the dis-

appearance rate of intravenously injected Evan's Blue 

dye from the circulation (EBDR). The disappearance of dye 

from the blood with time has been found to fit best to a 

linear regression model after logarithmic transfer of the 

dye concentration. 9 Paired t tests were used to analyse 

the differences of the slopes before and after plasma volume 

expansion. 

The changes in prostacyclin and thromboxane levels were 

best analysed using the sign test. Prostaglandin data 

obtained in our department has been found to have a 

skewed distribution (Angela Railton - unpublished data). 

The changes in the prostacyclin to thromboxane A2 ratios 

were analysed by paired t test. 

Significance p( 0.05. 

13 
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RESULTS 

CHANGES UP TO 6 HOURS AFTER PLASMA VOLUME EXPANSION 

1. Blood pressure, pulse pressure and pulse rate. 

The systolic and diastolic blood pressures, pulse pressures 

and pulse rates before and 2 hours after plasma volume 

expansion are shown in Table IV. The values at 4 hours and 6 

hours after pl~sma volume expansion are shown in Tables V 

and VI respectively. A summary of the results is illustrated 

in figure 2. 

There was a significant fall in diastolic blood pressure 

at 2 hours and 4 hours after plasma volume expansion. The 

systolic blood pressure was unchanged at 2 hours and 6 

hours with a significant decrease at 4 hours after plasma 

volume expansion. This resulted in a significant rise in 

pulse pressure at 2 hours after plasma volume expansion. In 

the control group the blood pressure and pulse pressure ~ 

remained unchanged throughout. 

The pulse rate was significantly increased 2 hours, 4 hours 

and 6 hours after plasma volume expansion. 



1 5 

2. Central venous pressure (CVP) 

The mean central venous pressure before and after plasma 

volume expansion is shown in Table VII. There was a 

significant rise in CVP at 2 hours, 4 hours and 6 hours after 

plasma volume expansion. (p < 0.001) 

are illustrated in figure 3. 

3. Plasma volume 

The individual results 

The plasma volume measurements before and 2 hours and 

24 hours after plasma volume expansion are shewn in Table VIII 

and illustrated in figure 4. There was a significant mean 

increase of 1,85 litres in the plasma volume 2 hours after 

plasma volume expansion. As only 500ml of SHS was infused 

this increase in plasma volume was unexpected and will be 

discussed later. 

control group. 

There was no significant change in the 

4. Capillary permeability 

The disappearance rate of the intravenously injected 

Evan's Blue dye from the circulation (EBDR) before and 

2 hours after plasma volume expansion is shown in Table IX. 

There was no significant change.· 
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CHANGES 24 HOURS AFTER PLASMA VOLUME EXPANSION 

1. Blood.pressure, pulse pressure and pulse rate 

The blood pressures, pulse pressures and pulse rates before 

and 24 hours after plasma volume expansion are shown in 

Table X. 

There were no significant changes before and 24 hours 

after plasma volume expansion. The control group also 

showed no change. 

2. Central venous pressure 

The change in CVP 24 hours after plasma volume expan~ion 

is shown in Table VII. The increase after 24 hours is 

significant. ( p < 0. 001) 

3. Plasma volume 

The plasma volume measurements 24 hour after plasma 

volume expansion are shown in Table VIII. There is no 

significant change after 24 hours. 



4. Haematocrit 

The values for haematocrit before and 24 hours after 

plasma volume expansion are shown in Table XI. No change 

was noted. The haematocrit was not measured in the 6 

hours following plasma volume expansion. 

5. Renal Function 

The 24 hour urine volume, creatinine clearance, serum 

creatinine, serum urea and serum urate before and 24 hours 

after plasma volume expansion did not differ in- the two 

groups. See Table XII. 

6. Capillary permeability, total protein and albumin 

The changes in the disappearance rate of the intravenously 

injected Evan's blue dye from the circulation (EBDR) before 

and 24 hours after plasma volume expansion are shown in 

17 

Table IX. The increase in serum albumin reaches significance. 

(Table XIII) 



CHANGES IN PROSTAGLANDIN LEVELS BEFORE AND 2 HOURS AFTER 

PLASMA VOLUME EXPANSION 

The changes in prostacyclin and thromboxane A2 was 

determined by measuring the levels of 6 keto PGF 
1 

oc (the 

stable metabolite of prostacyclin) and of thromboxane B2 

(the stable metabolite of thromboxane A2 ) before and 2 hours 

after plasma volume expansion. 

These changes were analysed statistically using the sign 

test and are shown in Table XIV. The number of patients 

with an increased level of 6 keto PGF 1~ and a decreased 

level of thromboxane B2 after plasma volume expansion 

was significant. The mean 6 ketp PGF 1 ~ to thromboxane B2 

ratios before and 2 hrs after plasma volume expansion are 

shown in Table XV. 

) 

18 



DISCUSSION 

Pregnant women with either chronic hypertension or 

gestational hypertension have contracted plasma volumes. 31 

A low pl~ma volume is related to a low birth weight and a 

poor pregnancy outcome. 10,33,34 

The relationship of blood volume , total vascular capacity 

and central venous pressure in normotensive and hypertensive 

pregnancies has been poorly studied. Colditz and Josey 

(1970) 35 reported that the mean CVP in non-pregnant patients 

was 9 cmH 20 and progressively fell during pregnancy to 

3.8 cmH 20 in the third trimester. (See Table XVI) Cloeren, 

Lippert and Hinselman (1973) 1 found a mean CVP of -4.2 cmH 20 

in 15 hypertensive patients. This was increased after 

plasma volume expansion to a mean of 2.4 cmH 20 .(See Table 

XVI ) in the present study the mean value before expansion 

was 2.3 cmH 2o and this increased after volume expansion to 

approximately 6.7 cmH 2o which was then maintained for 24 

hours. The data is meagre but thes~ findings nevertheless 

suggest that at least some hypertensive patients may have 

a reduced CVP and that there may be true "under-filling" of 

the circulation and that this may be reversed by plasma 

volume expansion with 500ml SHS. 

19 



After plasma volume expansion there was a significant 

decrease in the diastolic blood pressure at 2 hours and 

4 hours, a significant increase in pulse pressure at 2 hours 

and a significant increase in pulse rate at 2 hours, 4 hours 

and 6 hours. This suggests that there is an increase in 

cardiac qutput in response to plasma volume expansion with 

500ml SHS, but that this effect is relatively short lived. 

The fall in diastolic blood pressure in response to 

plasma volume expansion is surprising and suggests that 

20 

not only is there a passive increase in the vascular capacity 

but also an active arterial-or arteriolar vasodilatation. The 

changes in the prostaglandin levels after plasma volume 

expansion in this study suggest that the prostagiandins may 

be a mediating factor. There was a significant increase 

in prostacyclin and a decrease in thromboxane after plasma 

volume expansion. The relationship of prostacyclin to 

thromboxane by comparison of the ratio of 6 keto PGF 1~ to 

thromboxane B2 before and after plasma volume expansion 

also suggests a tendency to prostacyclin dominance after 

expansion. 

Prostacyclin is a vasodilator and an increase could account 

for the decrease in diasto~~c blood pressure. The effect 

is probably similar to the hypotensive effect reported by 



Lidler et al (1980) 36after prostacyclin infusion in pregnant 

hypertensive patients. The only previous study of the 

prostacyclin response to plasma volume expansion in hyper-

tensive pregnancies suggested that prostacyclin release 

was suppressed by the vasodilatation caused by the volume 

expansion. (Gallery, Mitchell, Redman 1984). 29 
c 

21 

Botha, Leary, Asmal (1980) 37 and Pace-Asciak et al (1978) 38 

have shown that not only does distension and stretch cause 

a release of prostacyclin from the rat's aorta but this 

effect is increased in hypertensive rats. The effect of 

plasma volume expansion in lowering the blood pressure 

may thus be due to the local release of prostacyclin in the 

walls of the resistant arterioles as a result of "distension 

of the blood vessel. 

An alternative explanation for the fall in blood pressure 

would be the presence of a direct vasodilating agent in the 

SHS. In natural plasma protein substitutes a direct vaso-

dilating agent has been found which is a protein of molecular 

weight approximately 100,000 an~ st~ble in plasma. 39 The 

effect however is short-lived and has disappeared two to three 

minutes after stopping the infusion. Perhaps an initial 

brief period of vasodilatation accompanied by volume expansion 

allows resetting of blood pressure and volume homeostatic 
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mechanisms with subsequent prolongation of the beneficial 

clinical effect. However, a local release of prostacyclin is 

probably a more plausable explanation for the fall in diastolic 

blood pressure. 

The increase in pulse pressure, pulse rate and plasma 
( 

volume immediately after the infusion of SHS suggests 

that there is an increased venous return and an increased 

cardiac output. This may have the potential beneficial 

eff~ct of inc~easing renal and possibly uterine blood flow, 

though this effect is not sustained. 

The changes in creatinine clearance, serum creatinine and 

serum urea 24 hours after plasma volume expansion did not 

reach statistical significance. It is possible that, as 

with the cardiovascular system, the beneficial changes in' 

the renal system were lost at 24 hours after plasma volume 

expansion and that if the renal function tests had been 

repeated within 6 hours after expansion a significant change 

may have been observed. It is also possible that any increase 

in renal blood flow in response to plasma volume expansion 

may have led to an increase flow though the renal cortex and 

not through the glomeruli so that little change in the glomerular 

filtration rate was noted. 



The mean increase in plasma volume of 1.85 litres 

2 hours after plasma volume expansion suggests that though 

SHS is reputedly iso-osmotic, it does increase the colloid 

osmotic pressure and does cause a transfer of fluid from the 

extravascular to the intravascular space. No significant 

change wqs noted in the capillary permeability as measured 

by the disappearance rate of the intravenously injected 

23 

Evan's blue (EBDR) after palsma volume expansion. Considering 

the increase in plasma volume, this finding may be difficult 

to explain. The Evan's blue dye dilution technique for 

measuring plasma volume has been extensively used and 

widely accepted in the past. When injected intravenously 

the Evan's blue immediately binds to albumin and mixing is 

considered to be complete by 10 minutes, with very little 

of the dye having left the circulation. The following 

possibilities cast doubt on the method of measuring capillary 

permeability in this study and could explain the findings 

1. There may be an abnormality in the mixing of Evan's blue 

in gestational hypertensives. In hypertensives there is 

a tendency towards a shift in blood volume from the peri­

pheral circulation to the central c~rculation. 40 It is 

likely that mixing is fast in the central blood volume and 

markedly slowed down in the constricted peripheral vascular 

bed. The effect of plasma volume expansion may again affect 

the peripheral circulation and influence the mixing of the 

dye. The change in the cardiac output is unlikely to 

affect the mixing of the dye.4 1 
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2. The rate of protein exchange between the intravascular and 

extravascular compartments is also a confounding factor. It 

is likely that the Evan's blue attachedtothis carrier 

albumin is moving from the circulation into the extracellular 

space and then slowly being released back. 42 There was 

a signifipant increase in serum albumin after plasma 

volume expansion and it is likely that rate of protein 

exchange was also altered. 

3. Water may have shifted between the interstitial space and 

the intravascular space whilst the measurements were being 

performed. The patients in this study remained in a supine 

position before and during the observation periods, making 

this explanation unlikely. In retrospect, the use of the 

Evan's blue disappearance rate as a measure of capillary 

permeability may not be acceptable. 

The effect of plasma volume expansion with 500ml SHS may 

thus be a beneficial oneinterms of lowering of blood 

pressure, increasing blood volume and increasing cardiac 

output with a possible increase in renal and uterine 

blood flow. Tho~gh this effect is relatively short-lived, 

plasma volume expansion may provide a useful physiological 

approach to the reversal of the deletrious effects of severe 

hypertension in the acute situation particularly when 

associated with hypovolaemia. 
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FURTHER RESEARCH 

SHS may not be the optimal solution for plasma volume 

expansion. A better preparation may be a hyperosmotic 20-24% 

albumin splution which may increase the plasma volume as 

well as the oncotic pressure and result in a more prolonged 

effect. It could be that the infusion should continue 

until a certain CVP is reached or that the infusion is 

repeated on one or more occasions in order to achieve 

a more prolonged beneficial effect. This form of therapy 

represents a potentially useful adjunct to traditional 

anti-hypertensive regimens, particularly in the acute 

management of severe pregnancy hypertension. The measurement 

of plasma proteins, the plasma oncotic pressure, the CVP and 

pulmonary capillary wedge pressure may be important adjuvants 

in the management of these patients. 
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Figure 1 

DEVELOPMENT OF SYMPTOMS OF SEVERE PRE-ECLAMPSIA14 

INADEQUATE DIET, 
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Figure 2 

SUMMARY OF RESULTS OF SYSTOLIC BLOOD PRESSURE (SBP), 

DIASTOLIC BLOOD PRESSURE (DBP), PULSE PRESSURE (PP) 

AND PULS~ RATE (PR). 

SYSTOLIC BP mmHg 

---------......;.. • • PVE GRP 

--- CONTROL 

DIASTOLIC BP mmHg 

-------- - - _.. 

·I ·I 
,, 

BEFORE 2 hrs 4 hrs 6 hrs AFTER PVE 

PR b€ats/minute 

• • PVE GRP 

-- -e CONTROL 

PP mmHg 

BEFORE 2 hrs 4 hrs 6 nrs AFTER PVE 
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Figure 3 

INDIVIDUAL CVP RESULTS BEFORE AND AFTER PLASMA VOLUME EXPANSION 

( PVE). 

( 



Litres 

Figure 4 

HISTOGRAM SUMMARY OF PLASMA VOLUME (PV) RESULTS IN THE 

PLASMA VOLUME EXPANSION GROUP (PVE GRP) AND THE CONTROL 

GROUP. 

6 
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TABLE I 

PLASMA VOLUMES IN NORMAL AND PRE-ECLAMPTIC PREGNANCIES 

Normal Pre-Eclametic 

Pregnancy Pregnancy 

Author Cases ·Mean Cases Mean Decrease 

(ml) (ml) (%) 

( 

Werko and co-workers 4 3865 9 3145 18 

Freis and Kenny 7 4287 5 3045 29 

Roettger 20 3383 18 2890 15 

Cope 29 3470 14 2820 19 

Friedberg and Lutz 10 3104 17 3257 +5 

Kolpakova 20 3309 15 2918 12 

H~nger 20 3800 19 3300 13 

Haering and co-workers 18 3721 21 3148 15 

Broder and Spetz 46 4245 34 4010 5 

MacGillivray 18 \4040 35 3535 12 

Blekta and co-workers 55 3133 14 2590 17 

Totals and Means 247 . 3668 201 3t50 14 



TABLE II 

TIMETABLE OF INVESTIGATION 

DAY 1 

BP and PR 6 hrly for 24 hr 

24 hr urine collection 

Overnight fast (before plasma volume measurement) 

DAY 2 

Before Plasma Volume Expansion 

CVP 

Haematocri t ,. serum creatinine, urea urate 

Plasma volume 0, 10, 20, 30, 60 min 

2nd 24 hr urine collection commenced 

Serum prostacyclin and thromboxane A2 

Plasma volume expansion over 90 min 

BP, PR, CVP recorded every 15 min during expansion 

2 hr after plasma volume expansion 

Repeat plasma volume measurements 

BP, PR, CVP 2 hrly for 6 hr 

Repeat prostacyclin and thromboxane A2 

DAY 3 

24 hr after start plasma volume expansion 

BP,PR 6 hrly for 24 hr 

CVP 

Plasma volume 0, 10, 20, 30, 60 min 

Haematocrit, serum creatinine, urea and urate. 

3rd 24 hr urine collection commenced. 

31 



TABLE III 

COMPOSTIION OF STABILISED HUMAN SERUM (SHS) 

Total prq-tein 

Albumin 

Immunoglobulin 

Immunoglobulin 

Immunoglobulin 

Sodium 

Potassium 

Calcium 

Chloride 

Osmolarity 

pH 

G 

A 

M 

5og:!:5g/L 

31g:!:2g/L 

7,75g:!:1,25g/L 

1,65g:!:0,35g/L 

1,25g:!:0,75g/L 

120-140 mmol/L 

3-4 mmol/L 

1-1,5 mmol/L 

120-140 mmol/L 

260:!:20 mOsm/kg 

+ 7,5-0,5 

Erithrocyte Antibodies:Anti-A and Anti~B titres are both 

1 in 4 or less at 20°C 

Serum proteins also present : 

Alpha-1-antitrypsin, haptoglobin, alpha-2-macroglobulin, 

caeruloplasmin, transferrin and haemopexin. Stabilised 

32 

Human Serum contains no detectable lipoproteins or fibrinogen. 

No preservative is present in Stabilised Human Serum. 

Each unit negative for HBsAg. 
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TABLE IV 

THE SYSTOLIC (SBP) AND DIASTOLIC (DBP) BLOOD PRESSURES 

(mmHg) ~ PULSE PRESSURES (PP) AND PULSE RATE PER MINUTE 

(PR) BEFORE AND 2 HOURS AFTER PLASMA VOLUME EXPANSION (PVE) 

BEFORE 2HR AFTER DIFFERENCE d 
(Mean + SD) (Mean + SD) (Mean :!: SD) - -

PVE GRP SBP 148 +- 16 142 + 19 3-9 
+ 

9-7 0. 1.< p < 0. 5 - - -

CONTROL SBP 133 
+ 20 131 + 16 1,. 7 + 11.8 p > 0. 5 - - -

0.05<p<0.1 

PVE GRP DBP 103 + 
9 89 + 9 13.7 + 6.8 p(.0.001 - - -

DBP 100 + 14 96 + 14 4. 1 + 6.9 0.1< p( o.s CONTROL - - -

p > 0. 5 

GRP 45 
+ 17 53 + 19 .. 7. 6 ·+ 12.5 0.02 <p<.O.OS PVE PP - - -

32 + 
34 

+ 10 2.4 + 10.6 p > 0. 5 CONTROL PP - 10 - -

p==O.OS 

PVE GRP PR 73 + 10 81 + 14 7.8 + 7.9 0.001(p(.O.Ol - - -

PR 78 + 8 86 + 
4 8.5 + 

7-5 0.02< p<O.OS CONTROL - - -

O.Ol<p< 0.5 
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TABLE V 

THE SYSTOLIC (SBP) AND DIASTOLIC (DBP) BLOOD PRESSURES 

(mmHg) z PULSE PRESSURES (PP) AND PULSE RATE PER MINUTE 

(PR) BEF;.ORE AND 4 HOURS AFTER PLASMA VOLUME EXPANSION (PVE) 

BEFORE 4HR AFTER DIFFERENCE a 
(Mean + SD) (Mean + SD) (Mean ~ SD) - -

PVE GRP SBP · 148 + 16 138 + 22 9-9 
+ 11.5 0.001( p(.0.01 - - -

CONTROL SBP 133 + 20 133 + 24 0.7 + 12.3 p > 0. 5 - - -

0.05< p( 0.1 

PVE GRP DBP 103 + 9 92 + 11 10.3 + 9.7 0.001< p<0.01 - - -

CONTROL DBP 100 + 14 98 + 16 2.5 + 5.2 0.1<p<0.5 - - -

p > 0. 5 

PVE GRP 45 + 17 46 + 17 0 + 12.0 P> 0 · 5 PP - - -

CONTROL PP 32 + 10 36 + 9 3.8 + 11.0 0.1( P< 0.5 - - -

p= o.os 

PVE GRP PR 73 + 10 81 ::: '10 7-4 
+ 7.8 0.001( p<0.01 - -

CONTROL PR 78 + 8 80 + 8 3.2 + 
5-9 o.1<p<o.s - - -

o.o1<p<o.s 
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TABLE VI 

THE SYSTOLIC (SBP) AND DIASTOLIC (DBP) BLOOD PRESSURES 

(mmH~:) z PULSE PRESSURES (PP) ·AND PULSE RATE PER MINUTE 

(PR) BEFORE AND 6 HOURS AFTER PLASMA VOLUME EXPANSION (PVE) 

.c 

BEFORE 6 HR AFTER DIFFERENCE d 
(Mean ± SD) (Mean ± SD) (Mean ± SD) 

PVE GRP SBP 148 + 16 144 + 20 3.9 + 11.4 0. 1 < P< 0. 5 - - -

CONTROL SBP 133 + 20 129 + 15 3.8 + 9.6 0.1<p<.0.5 - - -

0.05<P<.0.1 

PVE GRP DBP 103 + 9 100 + 10 2.8 + 9. 1 0.1<.p<0·5 - - -

CONTROL DBP 100 + 14 96 + 14 3.7 + 2.3 0.001.C:::. p< 0.01 - - -

p >0·5 

PVE GRP PP 45 + 17 44 + 16 2.0 + 13.9 p) 0. 5 - - -

CONTROL PP 32' + 10 . 32 + 9 0.4 + 11.1 p >O. 5 - - -

p = 0.05 

PVE GRP PR 73 + 10 81 + 9 7.3 + 8.9 ·o . o o 1 < p < o . o 1 - - -

CONTROL PR 78 + 8 80 + 10 2.8 + 10.9 p > 0. 5 - - -

o.01<p<0·5 



TABLE VII 

CENTRAL VENOUS PRESSURE (cmH 20) BEFORE AND 2 HOURS, 4 HOURS, 

6 HOURS AND 24 HOURS AFTER PLASMA VOLUME EXPANSION (PVE). 

r 

BEFORE 2HR AFTER 4HR AFTER 6HR AFTER 24HR AFTER 

MEAN 2.3 5.2 5.8 6.7 6.3 

RANGE 1 to 4.5 2 to 11 2 to 14 2 to 1 5 - 1 . 5 to 14 
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TABLE VIII 

THE PLASMA VOLUME (litres) BEFORE AND 2 HOURS AND 24 HOURS 

AFTER PLASMA VOLUME EXPANSION (PVE). 

( 

BEFORE 

PVE GRP + 3.94 - 0.59 

CONTROL 3.83 + 0.70 

p > 0. 5 

PVE GRP 

CONTROL 

2 HR AFTER 

(Mean:::SD) 

+ 5.79 - 1.40 

+ 4.37 0.90 

24 HR AFTER 

(Mean ::: SD) 

+ 4.14 - 0.73 

3.82 + o.85 

p<0.001 

0.1<p<0.5 

0.1< P< 0.5 

p > 0. 5 

37 



38 

TABLE .IX 

THE CAPILLARY PERMEABILITY (EBDR) BEFORE AND 2 HOURS 

AND 24 HOURS AFTER PLASMA VOLUME EXPANSION. 

r 

BEFORE 2 HR AFTER DIFFERENCE a 
+ (Mean-SD) (Mean:!:sD) (Mean:!:sD) 

PVE GRP EBDR -0.00103:!:0.002 -0.00123:!:0.001 0.00019:!:0.003 p)0.5 

CONTROL EBDR 0.00527:!:0.015 -0.00131:!:0.001 0.00657:!:0.016 0. 1 (p(O. 5 

0. 1<p(O. 5 

24 HR AFTER 

PVE GRP EBDR -0.00394:!:0.007 0.00291:!:0.007 0.1(p<.0.5 

CONTROL EBDR -o.oo18o:!:o.oo2 0.00707:!:0.015 0. 1 <.p<O. 5 

J 
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TABLE X 

THE SYSTOLIC (SBP) AND DIASTOLIC (DBP) BLOOD PRESSURES (mmHg), 

PULSE PRESSURES (PP) AND PULSE RATE PER MINUTE (PR) BEFORE 

AND 24 HOURS AFTER PLASMA VOLUME EXPANSION (PVE). 

( BEFORE. 24 HR AFTER DIFFERENCE a 
(Mean ! SD) (Mean + SD) (Mean + SD) - -

PVE GRP SBP 147 ± 14 148 ± 13 2.1 ± 8.8 O.l<:p<:0.5 

CONTROL SBP 142 ± 13 140 ± 22 2.2 ± 11-9 p > 0. 5 

o.1<:p<o.5 

PVE GRP DBP 99 ± 6 96 ± 9 2.3 ± 5-9 0. 1 <p<. 0.5 

CONTROL DBP 97 ± 7 93 ± 13 4.0 ± 8.2 0.1 <p <0-5 

p > o. 5 

PVE GRP pp 48 ± 10 52 ± 5-436 3.8 ± 7-7 0.05<p<0.1 

CONTROL PP 46 ± 7 47 ± 12 1.7 ± 10.5 p > 0. 5 

p > 0. 5 

PVE GRP PR 83 ± 8 82 ± 9 1.1 ± 8.3 o.1<pc:o.5 

CONTROL PR 87 ± 6 85 ± 8 2.7 ± 11.8 p > o. 5 

0.1(.p.C:0.5 



•I ,, 

~· 
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TABLE XI 

THE HAEMATOCRIT (%) BEFORE AND 24 HOURS AFTER PLASMA 

VOLUME EXPANSION 

( 

BEFORE 24 HR AFTER 

PVE GRP 34 + 5 34 + 5 p > 0. 5 

·coNTROL 36 + 4 - 36 + 5 p > 0. 5 

0. 1 < P< 0. 5 
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TABLE XII 

THE CREATININE CLEARANCE m1/min (CC), SERUM CREATININE 

~o1/1 (SCR), SERUM UREA mmo1/1 (SU), SERUM URATE mmol/1 

(SUR) AND 24 HOUR URINE VOLUME m1/24 HR (UV) BEFORE AND 

24 HR AFTER PLASMA VOLUME EXPANSION (PVE). 

BEFORE 24 HR AFTER DIFFERENCE a 
(Mean "±. SD) (Mean ±. SD) (Mean + SD) 

( 

PVE GRP cc 93 
+ 101 + 45 8.0 ± 38.9 0.1< p(0.5 - 44 -

+ 96 + 33 5-5 ± 32. 1 p > 0. 5 CONTROL cc 101 - 35 -

p > 0. 5 

PVE GRP SCR 64 + 10 59 ± 9 4-3 ± 10.3 0.1 (.p< 0.5 -

CONTROL SCR 59 _2- 14 59 _j- 12 0.0 ± 8.3 p>0.5 

0. 1 (.p(O. 5 

PVE GRP su 3.2 + 1.0 2.7 + 0.8 0.4 + 0.85 0. 05( p( 0.1 

CONTROL su 3. 1 .± 0.7 3. 1 .± 0.9 r• 07 .± 0. 57. p > o. 5 

p > 0. 5 

PVE GRP SUR o.28±o.o6 o.28±o.o7 0.003.±0.03 p > o. 5 

CONTROL SUR 0.35.±0.10 0.35.±0.12 o.oo6±o.o2 O.l < p< 0. 5 

0. 1 ( p< 0. 5 

PVE GRP uv 1334±816 1378±504 + 43-3-593.3 p > 0. 5 

CONTROL uv 1254±478 1514±701 261.1.:!:453. 5 0. 1 <. p< 0. 5 

p > 0. 5 
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TABLE XIII 

THE SERUM TOTAL PROTEIN g/1 (STP) AND SERUM ALBUMIN g/1 

(SAL) BEFORE AND 24 HOURS AFTER PLASMA VOLUME EXPANSION (PVE). 

BEFORE 

(Mean + SD) 

PVE GRP STP 61 + 6.3 

CONTROL STP 63 + 4.9 

0.1(p<0.5 

PVE GRP SAL 32 + 2.8 

CONTROL SAL 34 + 2.9 

o.1<p <o.s 

24 HR AFTER 

(Mean + SD) 

63 :!: 6.7 

62 + 4.8 

33 + 3.5 

34 + 2.8 

DIFFERENCE d 

(Mean + SD) 

1.7 + 3.6 0.1<p(O.S 

+ 0.6 2.2 p) 0. 5 

1.1 + 1.9 0.02 < p< .os 

0.3 + 0.7 0.1( p< o.s 



43 

TABLE XIV 

THE CHANGE IN 6 KetoPGF 1 ~ AND THROMBOXANE B2 BEFORE AND 

2 HOURS AFTER PLASMA VOLUME EXPANSION (PVE). 

PVE GRP 

6 Keto PGF 1 (n=11) 

Thromboxane B2 (n=13) 

CONTROL 

. 6 Keto PGF 1 (n=7) 

Thromboxane B2 (n=7) 

PATIENTS 

WITH 

INCREASED 

LEVEL 

9 

3 

PATIENTS 

WITH 

, INCREASED 

LEVEL 

4 

6 

PATIENTS 

WITH 

DECREASED 

LEVEL 

2 

10 

PATIENTS 

WITH 

DECREASED 

LEVEL 

3 

1 

0.02< p< o.os 

0.02<p<0.05 

0.05< P< 0.1 

0.05<P~ 0.1 



TABLE XV 

THE MEAN 6 KETO PGF 1 ~ TO THROMBOXANE B2 RATIO BEFORE AND 

2 HOURS AFTER PLASMA VOLUME EXPANSION (PVE). 

(. 

BEFORE 2 HR AFTER 

PVE GRP (n=ll) 2.37 O.l<p<0.5 

CONTROL (n=7) 3.53 O.l(p(0.5 

p > 0. 5 
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TABLE XVI 

THE CENTRAL VENOUS PRESSURE (cmH 20) IN NORMAL AND 

AND HYPERTENSIVE PREGNANCIES. 

c 

COLDITZ AND JOSEY (1970) CLOEREN 

NON FIRST SECOND THIRD BEFORE 

PREGNANT TRIMESTER TRIMESTER TRIMESTER PVE 

(n=7) (n=4) (n=6) (n=8) (n=15) 

MEAN 9.0 7-5 4.0 3.8 -4.2 

RANGE 7.8 to 6.5 to 3.6 to 2.0 to -7 to 

11. 2 8.7 4.6 4-4 0 

45 

} 

et al (1973) 

AFTER 

PVE 

(n=15) 

2.4 

-3 to 

5-5 



REFERENCES 

1. Cloeren SE, Lippert TH, Hinselmann M. Hypovolaemia in 

toxaemia of pregnancy; Plasma expander therapy with 

surveillance of central venous pressure. Arch Gynakol 

1973; ;15:123-132. 

2. Blekta M, Hlavaty V, Trnkova M, et al. Volume of whole 

blood and absolute amount of serum proteins in early 

stage of late toxaemia of pregnancy. Am J Obstet 

Gynaecol 1970; 106: 10-13. 

3. Soder G, Grenroth C, Noree L-0, Wiklund PE. Treatmen~ 

of Pre-eclampsia and Eclampsia as a Hypoperfusion 

Syndrome. Acta anaesth. scand. 1975; Suppl 57:71-78. 

4. Berkowitz RL. Critical care of the obstetric patient. 

1st ed. New York : Churchill Livingstone Inc, 1983: 

314-321. 

5. Groenendijk R, Trimbos JBMJ, Wallenburg HCS. Hemodyn­

amic measurements in pre-eclampsia : Preliminary obser­

vations. Am J Obstet Gynecol 1984;150:232-6~ 

6. Hanger PE. Albumin metabolism in pregnancy. Scand. J Clin 

Lab Invest 1968;22:177-184. 

46 

7. Maclean AB, Doig JR, Aicken DR. Hypovolaemia, pre-eclampsia 

and diuretics. Br J Obstet Gynaecol 1978;85:597-601. 

8. Goodlin RC, Cotton DB, Haesslein HC, Severe edema­

proteinuria-hypertension gestosis. Am J Obstet Gynecol 

1978;132:595-598. 



9. Campbell DM, Campbell AJ. Evan's blue disappearance rate 

in normal and pre-eclamptic pregnancy. Clin and Exp 

Hyper-Hyper in Pregnancy 1983;B2(1):163-169. 

10. Soffronoff EC, Kaufmann BM, Connaughton JF. Intravascular 

volume determinations and fetal outcome in hypertensive 

diseasps of pregnancy. Am J Obstet Gynecol 1977;127:4-9. 

11. Assali NS, Vaughan DL. Blood volume in pre-eclampsia. In: 

Beller FK, MacGillivray I eds. Hypertension Disorders in 

Pregnancy. Stuttgart: Georg Thieme 1978:26. 

12. Ferris TF. In: Burrow CN and Ferris TF, editors: 

Medical Complications During Pregnancy, Philadelphia: 

WB Saunders Company 1975. 

13. Assali NS, Vaughan DL. Blood volume in pre-eclampsia : 

Fantasy o~ reality. Am J Obstet Gynecol 1977;1.29:353. 

47 

14. Goodlin RC. Severe pre-eclampsia - another great imitator~ 

Am J Obstet Gynecol 1976;125:747. 

15. Cloeren S, Lippert T. Effect of plasma volume expanders in 

toxaemia of pregnancy. N Engl J Med 1972;287:1356-7. 

16. Freis ED, Kenny JF. Plasma volume, total circulating 

protein and "available fluid" abnormalities in pre­

eclampsia agd exlampsia. J Clin Invest 1948;27:283. 

17. Hobbs JB, Oats JN, Palmer AA, et al. Whole blood viscosity 

in pre-eclampsia. Am J Obstet Gynecol 1982;142:288-92. 

18. Buchan PC. Pre-eclampsia - a hyperviscosity syndrome. 

Am J Obstet Gynecol 1982;142:111-112. 



19. Brewer TH. Administration of human serum albumin in 

severe acute toxaemia of pregnancy. J Obstet Gynaecol 

Br Commonw 1963;79:1001-1004. 

20. Maclean AB. Doig JR, Aickin DR. Hypovolaemia, pre-eclamp­

sia and diuretics. Br J Obstet Gynaecol 1978;85:597-601. 

21. Chesle~ LC. Hypertensive Disorders In Pregnancy. 1st ed. 

New York:Appleton-Century-Crofts 1978:338. 

22. Dieckmann WJ. Gum acacia in the treatment of eclampsia. 

48 

A preliminary report. Am J Obstet Gynecol 1931;22:351-359. 

23. Golden A, Fraser G. Concentrated plasma in the treatment 

of the severe late toxaemias of pregnancy. Am J Obstet 

Gynecol 1947;54:523-528.-

24. Roby CC, Hinman CH, Reid DE. Human serum albumin in 

treatment of eclamptogenic toxaemia. Am J Obstet Gynecol 

1950;60:196-199. 

25. Vara P. Observations oh the use of 10 per cent salt~free 

macrodex (dextran) in toxaemia of late pregnancy. Acta 

Obstet Gynecol Scand 1950;30(Suppl 6):5-32. 

26. Sehgal NN, Hitt JR. Plasma volume expansion in the treat­

ment of pre-eclampsia. Am J Obstet Gynecol 1980;138:165-168. 

27. Gallery EDM, Delprado W, Gyory A~. Antihypertensive 

effect of plasma volume expansion in pregnancy-associated 

hypertension. Aust NZ J Med 1981;11:20-24. 

28. Gallery EDM, Mitchell MD, Redman CWG. Response of blood 

pressure, plasma volume and prostaglandins to volume · 

expanders in pregnant women with chronic hypertension. 

Clin and Exper Hyper-Hyper in Pregnancy 1984;B3(1):1-12. 



49 

29. Gallery EDM, Mitchell MD, Redman CWG. Fall in blood 

pressure in response to volume expansion in pregnancy­

associated hypertension (Pre-eclampsoa):Why does it occur. 

Journal of Hypertension 1984;2:177-182. 

30. Benedetti TJ, Cotton DB, Read JC, Miller FC. Hemodynamic 

observptions in severe pre-eclampsia with a flow directed 

pulmonary artery catheter. Am J Obstet Gynecol 1980;136: 

465-470. 

31. Hytten FE, Paintin DB. Increase in plasma volume during 

normal pregnancy. J Obstet Gynaecol Br Commonw. 1963;70: 

402-407. 

32. Chesley LC, Duffus GM. Posture and apparent plasma volume 

in late pregnancy. J Obstet Gynaecol Br Commonw 1971;78: 

406-412. 

33. Campbell DM, macGillivray I. Maternal physiological 

response and birthweight in singleton and twin pregnancies 

by parity. European Journal of Obstetrics, Gynaecology 

and Reproductive Biology. 1977~7/1:17. 

34. Arias F. Expansion of intravascular volume and fetal 

outcome in patients with chronic hypertension in preg­

nancy. Am J Obstet Gynecol 1975;~23:610-616. 

35. Colditz RB,Josey We. Central venous pressure in supine 

position during normal pregnancy. Obstetrics and 

Gynecology 1970;36:769-772. 

36. Lidler J, Bennett MJ, de Swiet M, Ellis C, Lewis PJ. 

Treatment of pregnancy hypertension with prostacyclin. 

Lancet 1980;ii31-32. 



37. Botha JH, leary WP, Asmal AC. Enhanced release of a 

"prostacyclin-like" substance from aortic strips of 

spontaneously hypertensive rats. Prostaglandins 1980; 

19:285-289. 

38. Pace-Asciak CR, Carrata MC, Rangaraj G, Nicolaou KC. 

Enhanc~d formation fo PGI 2 , a potent hypotensive sub­

stance, by aortic rings and homogenates of spontaneously 

hypertensive rats. Prostaglandins 1978;15:10006-1012. 

39. Mashford L. PhD thesis, University of Melbourne, 1979. 

Quoted in : Gallery EDM, Delprado W, Gyory AZ. Antihyper­

tensive effect of plasma volume expansion in pregnancr­

associated hypertension. Aust NZ J Med. 1981;11:20-24. 

40. Ulrych M, Frohlich ED, Tarazi RC, Dustan HP, Page IH. 

_5Q_ __ _ 

Cardiac output and distribution of blood volume in central 

and peripheral circulations in hypertensive and normoten­

sive man. British Heart Journal 1969;31:570-574. 

41. Milos Ulrych. Plasma volume decrease and elevated Evans 

blue disappearance rate in essential hypertension. Clinical 

science and Molecular Medicine. 1973;45:173-181. 

42. Campbell DM, MacGillivray I. Evans blue disappearance rate 

in normal pregnancy and pre-ecla~psia. In:Bonnar J, 

MacGillivray I, Symonds EM, eds. Pregnancy Hypertension. 

Lancaster:MTP Press Ltd, 1980:191-195. 



51 

c 

APPENDIX 1 

EXAMPLE OF DATA SHEETS USED DURING THE TRIAL TO RECORD 

THE FINDINGS OF EACH PATIENT. 



UNIVERSITY OF CAPE TOWN REPROOOCTIVE lo£DICINE~~RESEARCH UNIT 

PLASMA VOWME EXPANSION PROJECT 1985 

SURNAME 

FIRST NAME 

JI>SPIT AL NUMBER 

TRIAL NUMBER 

.DATE OF . TEST 
( 

TRIAL (1) CONTROL (0) 

AGE 

GRAVIDA 

PARA 

HEIGHI' (CM) 

WEIGHI' (KG) 

AVERAGE 24HR SBP 

DBP 

PULSE RA'}:'E 

24HR URINE VOUJME (ML/24HR) 

PROTEIN (K;/24HR) 

CREATINE CLEARANCE (ML/MIN) 

. JX.~RATION OF PREGNANCY (WKS) 
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UNIVERSITY OF CAPE TOWN REPRJOOCTIVE MEDICINE RESEARCH UNIT 

PLASMA VOLUME EXPANSION PROJECT 1985 

DAY 2 OBSERVATIONS 

TIME 

CVP a!C 
~~ 

ii1 
c 

PULSE 
~:::> 

~~ SBP 
c:l. 

DBP 

0 15 30 45 60 75 

WRING VOL. EXPANSION 

s 
~I 
~:::> 
~~ 
14~ 
el. 

2 4 

HOURS 

AFI'ER 
EXPANSION 

6 

53 



DAY 2 

SERUM Na (mmo1/l) 

SERUM K (mmo1/l) 

SERUM TOTAL PI()TEIN (g,/1) 

SERUM ALBUMIN (g,/1) 

SERUM CREATININE {umo1/l) 

SERUM UREA (mmo1/l) 

SERUM URATE (mmo1/l) 

HAEMATOCRIT c 

PLASMA VOLUME BEFORE EXPANSION 10 MIN 

20 MIN 

~MIN 

60 MIN 

PLASMA VOUJME AFTER EXPANSION 

CVP BEFORE EXPANSION 

CVP AFI'ER EXPANSION 

SBP BEFORE EXPANSION 

DBP BEFORE EXPANSION 

PUlSE RATE BEFORE EXPANSION 

10 MIN 

20 MIN 

:J) MIN 

60 MIN 

SBP AFTER EXPM\SION 0 HRS 

2 HRS 

4 HR5 

6 HRS 

DBP AFI'ER EXPANSION 

PFISI RATE AFTER EXP A.~SION 

OHRS 

2 HRS 

4 HRS 

6 HRS 

54 



DAY 3 

24HR URINE VOLUME (ml/24hrs) 

PROTEIN (ug/24hrs) 

CREATININE CLEARANCE (ml/min) 

SERUM Na (11D1101/l 

SERUM K (mmo1/l) 

SERUM TOTAL PROTEIN ( g/1) 

SERUM ALBUMIN ( g/1) 

SERUM CREAT]j-INE (umol/1) 

SERUM UREA (mmol/1) 

SERUM URATE (JmDOl/1) 

PLASMA VOLUME 

AVERAGE 24HR SBP 

DBP 

PULSE RATE 

CVP 

10 min 

20 min 

JJ min 

60 min 

55 

l 



APPENDIX 2 

GLOSSARY OF ABBREVIATIONS 

CC c. Creatinine clearance (ml/min) 

CVP Central vanous pressure (cmH 20) 

DBP Diastolic blood pressure (mmHg) 

DYE CONC Evan's blue dye concentration measured spectro-

EBDR 

GEST 

HCT 

PGI 2 

PP 

PR 

PRU 

PT 

PV 

PVE 

SAL 

SBP 

SCR 

STP 

su 

SUR 

photometrically 

Evan's blue disappearance rate 

Gestational 

Haematocrit (%) 

Serum prostacyclin 

Pulse pressure (mmHg) 

Pulse rate (beats per minute) 

Proteinuria (mg) 

Patient 

Plasma volume (l) 

Plasma volume expansion 

Serum albumin (g/1) 

Systolic blood pressure (mmHg) 

Serum creatinine (~ol/1) 

Serum total protein (g/1) 

Serum urea (mmol/1) 

Serum urate (mmol/1) 

Serum thromboxane A2 

Urine volume (ml) 
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APPENDIX 3 

SUMMARY OF INDIVIDUAL RESULTS 

c 

(1) PLASMA VOLUME EXPANSION GROUP (PVE GRP) 

PATIENT NO 1 - 14 

(2) CONTROL GROUP 

PATIENT NO 1 - 7 



I. PVE GRP PATIENT No. I l 
PT AGE (yrs) ~ GRAVIDA ~ HEIGHT(cm) ~ 
GEST AGE (wks) ~PARA CD WEIGHT(kg) ~ 
DAY 1 

AV 24hr SBP ~ AV 24hr DBP ~ PR ~ 
~24hr PRU · Gee . ~ 24hr UV 

DAY 2 BEFORE PVE 

SBP 

STP 

J ~Lf- DBP ~ CVP 

brb SAL ~ SCR 

SUR 

DYE CO~~ ~ 

PV ~ 
DURING PVE 

SBP l~'t \21 I:S't '~ 133 IIi 

DBP 9S GJs ~7 '13 Cf7 103 

CVP 4 3·S l·S 4•S' 4 5 

PR bl b3 bct 7:5 7o 7Cf 

PR 4-
blt ...,___-I su 

2,4,6hrs AFTER PVE 

ILf-3 151 l2.o 12o 

Cfb 78 8',3, '1'+ 

7 5 ·4-·S 7 
btt st ft7 gs 

0 15 30 45 60 75 90 min 2 . 4 6 hrs 

2hrs AFTER PVE 

DYECONC~ ~ ~ ~ ~ 1 0 • Ill 2 0 • II b 3 0 • I 14- 6 0 • "2 p GI 2 -. 

PV Lf-~'tO lf-b~J 'tl12.. 4-7q7 TxA -
2 

DAY-3 24hr AFTER PVE 

Av 24hr SBP f~C Av 24hr DBP 9o CVP 7· 5 PR gLj-

24hr UV ...... I_S_oo----1 2 4 hr P Ru SUR 
..____ __ 0 cc /23 ...,___-I 

STP ..__ _ __.. SAL ,3,5 bl .__ _ __. SCR .__ _ _J SU 

DYE CO~~ ~ 

Pv ~ 
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I. PVE GRP PATIENT No. 2 
PT AGE (yrs) ~GRAVIDA[[] HEIGHT(cm) ~~ -­

GEST AGE (wks) ~ PARA m WEIGHT(kg) ~ 
DAY 1 

AV 24hr SBP 

24hr UV 

SBP 17o 

STP S'f-

[Q1J AV 24hr DBP ~ PR 

~ 24hr PRU ~ CC 

DBP 

SAL 

PR 

su 
1-----1 

SUR ·2q PGI
2 

bOO TxA
2 

IS7 _ 

DYE CO~~ ~ 

PV ~ 
20 ,. )U 130 Gii] 60 [J!!J HCT I &3 I 

3971. ~ ~ 

DURING PVE 2,4,6hrs AFTER PVE 

SBP 17o 17S 17CJ ISS lbl 152. ISCJ 172 Jl,o f7o 

DBP Gfb 114- 112 ~q.. ID2. '17 IDI? '1'1 loc . 114-

CVP I·S ~ tr·S 8'·S 5·5 7 7 I I llf- 14-

PR 9S IOlt- gg gg gt Cfi GfS ID'f- 'i'l Cfb 

0 15 30 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

DAY 3 24hr AFTER PVE 

Av 24hr SBP 

24hr UV 

Av 24hr DBP 17o 

12So 24hr PRU 
t-----1 

S'} 
STP L.....----' SAL 

II D CVP ..,_R_-f PR 

o cc I J'J SUR 

L-3_3---J SCR L--b_'5__, SU 

DYE co~~~ 20 ~ 30 1·/bS 16o ~ HCT IY~-·5'1 
Pv ~ ~ ~b71f ~ . 
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I.PVE GRP PATIENT No. 3 I 
PT AGE (yrs) ~ GRAVIDA ~ HEIGHT(cm) I ~~~ I 
GEST AGE (wks). ~PARA 0 WEIGHT(kg) fl=f 

DAY 1 

AV 24hr SBP 

24hr UV 

~ AV 24hr DBP ~ PR 

~ 24hr PRU ~ CC 

DAY 2 

SBP 

STP 

SUR 

BEFORE PVE 

157 DBP ~ CVP 

55 SAL ~ SCR 

0 2J 

DYE CONC ~~ 10 • 'ttl 

PV 3tr~S 

lf•S PR 

5S su 

DURING PVE 2,4,6hrs AFTER PVE 

SBP I5J I if{, J&t ISb llf-2 15b ISV 15t I'+? lyt 

DBP 112.. I I'J fl.O 113 liS IJ!f- 117 t:to g'2. IC1l 

CVP 4·S Cf·S lo J2 9·S ~s II Cf•S . JO IS 

PR Sb 73 bV £b ~0 b'/ 7o S4 7l 7~ 

0 15 30 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

10 •ll7 20 • 12.6 30 'f2'j 60 • 118 PGI
2 

-DYECONC~ ~ ~ ~ ~ 
PV . 5~2. S~~ S22..C S7o& TxA

2 
2.'J3 

DAY 3 24hr AFTER PVE 

Av 24hr SBP /bO Av 24hr DBP t---JO_g--1 CVP ..__1_4~ PR 

24hr UV t---1 reo_-! 24hr PRU 1112.. cc ~s SUR 

STP SAL 
~--

28' 
'----..J SCR .S7 su 

CJo 
·22.. 

J ·9 

DYE co~~ j·l3.'f I 
Pv 417S 

20 !•16ol30 ,.,,~~ 160 ~ HCT ~ 
43PLf- 4-Lti+O ~ 

' . 
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I. PVE GRP PATIENT No .. 4 

PT AGE (yrs) I ~~ I GRAVIDA~ HEIGHT(cm) ~ 
GEST AGE (wks) ,CO PARA [TI WEIGHT(kg) ~ 
DAY 1 

AV 24hr SBP 

24hr UV 

~ AV 24hr DBP ~ PR 

~ 24hr PRU ~ CC 

DAY 2 BEFORE PVE 

DBP rm CVP 

SAL SCR 57 SU 3•b 
t------4 

SBP 

STP 

SUR PGI
2 

(:co TxA
2 
2b~ 

DYE CONC ~7 10 • H 20 ~ 30 ~ 60 ~ HCT 14-J·S I 
~~~ PV :55g~ 

DURING PVE 2,4,6hrs AFTER PVE 

SBP 173 J(S 17'1- Jb3 174 Jbl ]~0 -172 J&b J&b 

DBP lilt 107 H7 JJ'f- ~~ IJO 107 'li 1o7 IO~ 

CVP 2.·5 q..·S s b"s Cf fO Jo·S 9 7 7 

PR ?s 8b 7f 7fo 7rt i>3 7l:, 9S 'fo M 

0 15 30 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

DYECONC~ ~ ~ ~ ~ PV 10 • IS9 20 • (SS 30 • JSLj- 60 • 16 I PGI2 ?IS 

~c II Lf-\ ILJ- 4-t l.f-1 '69kl TxA 2~1 
- 2 

DAY 3 24hr AFTER PVE 

Av 24hr SBP lb~ Av 24hr DBP IC~ CVP 7·5 PR '14 

24hr UV 12..So 24hr PRU ]2-0 cc 112.. SUR ·& 

STP 
bb SAL 3t SCR b2 su 2·CJ 

DYE. CO~~ ~ 
20 1·1~2,30 ~ 60 ~ HCT ~ 

Pv - Lf.ob~ 4095 4~CJ4 4g6~ 
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I. PVE GRP PATIENT No. 5 _ __ _ 

PT AGE (yrs) liD GRAVIDA m HEIGHT(cm) 1'"'2.., I 
GEST AGE (wks) ~PARA [TI WEIGHT(kg) bb 

DAY 1 

AV 24hr SBP ~ AV 24hr DBP ~ PR 

~ 24hr PRU G CC 24hr UV 

DAY 2 BEFORE PVE 

159 DBP 

5~ SAL tru ::: ~ :: :.; SBP 

STP 

SUR - PGI
2 

<t'b TxA
2 

207 

DYE CONC ~liS 
10 

PV S:2.Jq 
20 ~ 30[~ 60 !•IZS I HCT I~ I 
~ ~ 't~02· 

DURING PVE 2,4,6hrs AFTER PVE 

SBP 
ISq ISb JLfS ILf/o llfg 15'o 154 172 I~ /So 

DBP lib '"t- lot Ill IIO I Itt- (0~ ·. (DO /DI loS 

CVP 2 " l,·S 5 b ~ ~ 2 2 .q.. 

PR 77 71 77 74- 72 7b 72 ?q 7CJ 77 

0 15 30 45 60 75 . 90 min 2 4 6 hrs 

2hrs AFTER PVE 

·. 10 •OC/'1 20 •{)q3. 30 •Cfl2 60 •092. PGI
2 

b7/ DYECONC~ ~ '~ ~ ffi8 
PV bOb~ blfSLf- bS2lJ- {;,s2lf TxA

2 
2co 

DAY 3 24hr AFTER PVE 

Av 24hr SBP r--Jb_b__, Av 24hr DBP 

24hr UV 24hr PRU 

110 

0 
t-----1 

CVP PR 77 
cc SUR 

1------i t-------1 

STP L....----1 
SAL ~tt SCR 70 SU 3,-2. 

DYE CO~~ ~ 

Pv §] 
20~-30~60~HCT ~ 
~-~~ 
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I. PVE GRP PATIENT No. b l 
PT AGE (yrs) ~GRAVIDA~ HEIGHT(cm) ~ 
GEST AGE (wks) ~PARA ~ WEIGHT(kg) @] 
DAY 1 

AV 24hr SBP 

24hr UV 

~ AV 24hr DBP ~ PR 

~ 24hr PRU ~ CC 

DAY 2 BEFORE PVE 

SBP 16o 

STP 4-'1 
SUR .. 3b 

DBP 

SAL 

~ CVP /•S PR 77 
@] SCR 7o SU 4•3 

PGI
2 

b7J TxA
2 

1'13 

DYE CO~~ ~ 

PV ~ 
20 ~ 30 1•12.7160 ~ HCT ~ 
~ Sol~ ~ 

DURING PVE 2,4,6hrs AFTER PVE 

SBP lbo IS2 lb~ IS~ lk~ tsq /Sb I So II:S IS it 

DBP 9S q~ q4 Cf2 4; ~b 'io gb. <fr ICR 

CVP I•S t b ~·S 7 7 g :S·S 12 12 

PR 77 7~ b~ ~0 ~9 9S g7 <l2. g'8' 82 

0 15 30 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

DAY 3 24hr AFTER PVE 

Av 24hr SBP ISL.f- Av 24hr DBP 'f~ CVP to PR g4 

24hr UV 9bO 24hr PRU 4bb'r cc 7/ SUR ·3Z 

STP 4~ SAL J..7 SCR 79 su S·O 

DYE CONC~ 20~30~60~HCT [ill 10 ·llr 
Pv S:S~3 5379 S77.3 bl7o 
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I. PVEGRP PATIENT No. 7 I 
PT AGE (yrs) ~GRAVIDA m HElGHT(cm) I IS~ r 
GEST AGE (wks) ~PARA 0 WEIGHT(kg) b} 

--- 6Ll 

DAY 1 

AV 24hr SBP 

24hr UV 

DAY- 2 

SBP /bO 

STP b~ 

SUR • 19 

~ AV 24hr DBP ~ PR 

~ 24hr PRU ~ CC 

DBP 

SAL 

DYE CO~~@ 

PV ~ 
DURING PVE 2,4,6hrs AFTER PVE 

SBP Jho ISb 152 lSD l(f.S lq.S 14-CJ IS? IS2 lq6 

DBP 9o 9o 42. 9o '12 ~0 Sit 72 71 76 

CVP I l·S 4 s s ~pS 3 ~·5 ·s·s &•S 

PR 7'i 7t 7+ 7o 71 ~ b9 Cfo ~ glf-

0 15 30 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

DAY 3 24hr AFTER PVE 

Av 24hr SBP l~t Av 24hr DBP i? CVP 4- PR CfS 

24hr UV goo 24hr PRU '?bS cc 2o2_ SUR ·IS 

STP 7o SAL 3CJ SCR Lj-'t su 3·2 

DYE CO~~~ 
20 s 30 ~ 60 ~ HCT 

J3o J 

Pv lt- I It; lf-Lf.'+-1 4-'+'+7 4!?72. . 



PVE GRP PATIENT No. C) 

PT AGE (yrs) ·~GRAVIDA~ HEIGHT(cm) ~ 
GEST AGE (wks) ~PARA o=J WEIGHT(kg) [3g 
DAY 1 

AV 24hr SBP ~ AV 24hr DBP ~ PR [it] 
24hr UV 24hr PRU () CC ~ 

DAY 2 BEFORE PVE 

SBP 1~2 DBP tru CVP 
6·S PR bt 

STP l13 SAL SCR 56 su 2·S 

SUR PGI
2 

7oo TxA
2 

2b4 

DYE CO~~~ 

PV ~ 
20 [IlLLo ~·~:: 16o ~ HCT 13~ I 
~ S:!:S7 ~ · 

DURING PVE 2,4,6hrs AFTER PVE 

SBP 15:2. ISb llf-0 llff Jq.~ lit~ 141 1~7 JLf.'O IS~ 

DBP Hb uq. flO liS ll't tog 109 Jo~ IQ<l 110 

CVP ~·S +•S 4·S b 7 7 7 b 5 .s 

'4- (.g bO (,2 ~b ss ss 7.q.. Sb hb 
PR 

0 15 30 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

DYECONC~ ~ 10 •Otl 2o •ObO 3o 

PV 922..J 967,S-

DAY 3 24hr AFTER PVE 

• OSI 60 

II o2_q 

Av 24hr SBP 140 Av 24hr DBP ~ b CVP 1-----1 PR 

24hr UV /~oo 24h 

STP b:t SAL 

r PRU 0 

34-
cc lbS SUR 

5~ SCR L---.J SU 

DYE CO~~~ 

Pv ~ 
20 ~ 30 [!;:] 60 I•DB!i' I HCT 137 I 
~ ~ 4-723 
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I. PVE GRP PATIENT No. 9 
PT AGE (yrs) ~ GRAVIDA ~ HEIGHT(cm) ~ 
GEST AGE (wks) ~PARA [TI WEIGHT(kg) ~ 
DAY 1 

AV 24hr SBP 

24hr UV 

~ AV 24hr DBP ~ PR 

~ 24hr PRU [~ CC 

DAY 2 BEFORE PVE 

SBP I~ DBP [1i'] CVP I PR ~ 
STP .S~ SAL ~ SCR p~ SU ,6•,b 

SUR •65 PGI
2 

7'/b TxA
2 

42.9 

~ 
Qill 

DYE co~~ ~ 20 ~ 30 j·l:tt 16o [113.] HCT 133 I 
PV ~~Lt-~~ 
DURING PVE 2,4,6hrs AFTER PVE 

SBP 135 122 -J2j liS 12.7 122 Jzo J2S rib J~o 

DBP '14 92... ror ~ t:t't 103 liD ~ 9J 'it 
CVP I I 2 3 ~ 3·5 3·S t s 8S 

PR 8(, 7~ ~'+ 'i7 8~ 9J 'to ~ 88 77 

0 15 30 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

DAY 3 24hr AFTER --pvE 

Av 24hr SBP I So Av 24hr DBP CJq CVP s PR ~0 

24hr UV USo 24hr PRU 2.o8':2.. cc 177 SUR •&lf-

STP sr SAL ~3. SCR b~ su ~-2. 

DYE CO~~ ffilli 20 ~ 30 j·/~160 I·/~, HCT 
@1] 

Pv 47l.J. ~2 4-2. 'tS 4-2'lS 
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I. PVE GRP PATIENT No. /0 _ 

PT AGE (yrs) ·~GRAVIDA ~ HEIGHT(cm) ~ 
GEST AGE (wks) ~PARA ~ WEIGHT(kg) ~ 
DAY 1 

AV 24hr SBP 

24hr UV 

~ AV 24hr DBP ~ PR 

~ 24hr PRU ~ CC 

DAY 2 BEFORE PVE 

SBP lb I DBP 

STP. fo7 SAL 

SUR ·2~ 

DYE CONC ~ 10 • 91 

PV 337o 

DURING PVE 

SBP lbl 1{,'1 lb7 

DBP lOS U3 1ft 

CVP ..1 s 2 

PR 7't 7fo 7' 

lt7 

tog 

2. 

7s 

tt8 (bO /bif 
us 1'07 107 

3 ~ .. s 3> 

79 7S fS 

0 15 30 45 60 75 90 · min 

2hrs AFTER PVE 

2,4,6hrs AFTER PVE 

I~ l~t 172-

Sl3 lf'l IDt 

.2. .2. 2.. 
8'-b 79 8b 

2 4 6 hrs 

10 • l2.'f- 20 .. 'lb 30 • 11'1- 60 ·ItS PGI2 S45 DYECONC~ '~ ~ ~ ~ 
PV SIGJ / SS4, Sf:,~ bl3~ TxA2 ~(,t 

DAY 3 24hr AFTER PVE 

Av 24hr SBP 14-S 

24hr UV ~ 

STP b7 
DYE CONC~ 10 • 121 

Pv Lfi?~D 

Av 

24h 

SAL 

24hr DBP 96 CVP l •S' PR 7S 

r PRU bO •2lf-
l--~ SUR 1----t 
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1. PVE GRP PATIENT No. // 

PT AGE (yrs) ~ GRAVIDA ~ HEIGHT(cm) ~ 
GEST AGE (wks) ~PARA ~ WEIGHT(kg) ~ 
DAY 1 

AV 24hr SBP 

24hr UV 

~ AV 24hr DBP ~ PR 

~ 24hr PRU ~ CC 

DAY 2 BEFORE PVE 

::: '; ::: ~ ::: ~ :: 2~; 
SUR ·,3>~ PGI

2 
6~~ TxA

2 
JS] 

DYE CO~~ ~ 20 [li]. 30 ~ 60 ~ HCT ~ 
PV ~~~~ . 

DURING PVE 

SBP 125 ll.Cf J2g 12.'1 13.~ 135 14~ 

DBP q7 'l1 Rq l l>l 9b loo qt, 

CVP 3 ~·S 4- s 4 b €,·S 

PR fo? 7o " 7o 7o I:R 70 

· 0 15 30 45 60 75 90 min 

DAY 3 24hr AFTER PVE 

Av 24hr SBP 12<6 Av 

24hr UV 7so 24h 

71 SAL 

24hr DBP ~I 

r PRU .0 

3l 

2,4,6hrs AFTER PVE 

125 liS 113 
g(, i?2.. 9o 

6•S 4 b 
~2. 77 7f 

2 4 · 6 hrs 

CVP 6 PR 
t-----1 

cc 6~ SUR 

SCR b2 SU 

~2.. 

·35 

2·1 
STP ......_._....J L-----' 

DYE co~~ I ·I~~ 
Pv 34'tb 
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PVE GRP PATIENT No.·/~ 

PT AGE (yrs) I 25~ I GRAVIDA ~ HEIGHT(cm) ~ 
GEST AGE (wks) 2._0 PARA 0 WEIGHT(kg) ~ 
DAY 1 

AV 24hr SBP 

24hr UV 

~ AV 24hr DBP ~ PR 

~ 24hr PRU 0 CC 

DAY 2 BEFORE PVE 

SBP 13>~ DBP 

STP bb SAL 

SUR ·2~ 

[gi] CVP 

~SCR 
.2 

J----1 PR 

b2.. 
J----1 su 

~7 

3·6 

PGI
2 

- TxA
2 

2b4 

DYE CO~~ [i!i] 
PV ~ 

20 ~ 30 [j!i] 60 ~ HCT ~ 
~~~ 

DURING PVE 2,4,6hrs AFTER PVE 

SBP 133 130 13-b ~~ IL{I '% llf$ 1~'1- IY> J~7 

DBP Cf'l 9't 'I~ '1q 9l.- 92 102. ~ ~ 'lb 

CVP :2. .:s S·S 3·S b 7 7 4- ~·S b 
PR ~7 8lf- ~s '14 H7 gt:j 'lb ~s 'to 9~ 

0 15 30 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

DAY 3 24hr AFTER PVE 

Av 24hr SBP 153 Av 24hr DBP 93 CVP 7 PR ~4-

24hr UV 1~00 24hr PRU 0 cc lSI SUR ·2R 

STP ~5 SAL 37 SCR 5.3 su 2·( 

DYE CO~~~ 20s 30 ~ 60 ~HCT l3s I 
Pv 3145 3 I 'I b 3,o'fs ~2gs 
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I,PVE GRP PATIENT No. ·13 l 
PT AGE {yrs) ~ GRAVIDA ~ HEIGHT(cm) ~ 
GEST AGE {wks) ~PARA ITJ WEIGHT{kg) ~ 
DAY 1 

AV 24hr SBP ~ AV 24hr DBP ~ PR 

24hr UV · ~ 24hr PRU ~ CC 

DAY 2 BEFORE PVE 

SBP 152.. DBP ~ CVP 2, PR b3 

STP bO SAL ~ SCR 62 SU 2•5 

SUR • &g PGI
2 

Jvt TxA
2 

}2_8' 

DYE CONC ~ ~ ~ ~ r-::-1 10 • ?:,'r 20 • l25 30 •l'3.'f- 60 •J28 HCT ~ 

PV '!;Eo? 4-o8"J '!>'?07 ~9~S 

DURING PVE 2,4,6hrs AFTER PVE 

SBP IS2. lli' 12.2 )ttl 161 I'H 16'=t 121 13t l't7 

DBP 114- IIO 103, 't~ lo~ IO'J "'~'- IDS lo7 fOb 

CVP 2 3 3 b S' Gf (0 7 7 6·S 

PR b& b2. '.s l,lo Si? b't- ~I bh l,8' b3 

0 15 30 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

DYECONC~ ~ ~ ~ ~ 10 • 09Lf 20 • 092.. 30 • O't2.. 60 • O~b PGI 
2 

2\of 
PV 5£1-l.b SS4-'f ~ S13/ TxA } '6'f 

2 

DAY 3 24hr AFTER PVE 

Av 24hr SBP ILf-8 Av 24hr DBP ._CJ_~~ CVP t---b---t PR 67 

24hr UV o2.ooc 24h r PRU 0 CC bf SUR •34-

STP S7 SAL 30 SCR 68 SU 3•S 

DYE CO~~ ~ 

Pv ~ 
20 ~~~ 30 j·/~ 160 Gl!J HCT ~ 

tt-2.40 ~ ~ 
' . 
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, I PVE GRP PATIENT No, J41 
PT AGE (yrs) ~ GRAVIDA w HEIGHT(cm) lf5;Lj-l 
GEST AGE (wks) ~PARA [TI WEIGHT(kg) 53 

DAY 1 

AV 24hr SBP 

24hr UV 

~ AV 24hr DBP ~ PR 

~ 24hr PRU 0 CC 

DAY 2 BEFORE PVE 

SBP l:t4 DBP 

STP 12 SAL 

SUR •19 

DYE CONC ~ . 10 • 2E 

PV 4£>7S 

~CVP 
lliJ SCR 

.:2,; 

79 
PR 

su 

DURING PVE 2,4,6hrs AFTER PVE 

SBP 12lf 14-7 15~ '4-7 1~7 lt+2. 14-2. tiD ct~ lib 

DBP IOI II~ 105 I~ IDS IDl lOS ~ 73 9o 

CVP 2 .2.. 2 2 3 .2 2•S 2.·S 2 2 

PR 7o R8 bb (,g bb l,o b5 q2 73 ·S'~ 

71 

0 1 5 30 4 5 60 7 5 90 min 2 4 6 hrs 

2hrs AFTER PVE 

DAY 3 - 24hr AFTER PVE 

Av 24hr SBP I'&S Av 24hr DBP 88 CVP 2 PR b~ 

24hr UV s>oo 24hr PRU 0 cc b5, SUR •J7 

STP ?o SAL .3't SCR 5~ su ;2.·5 

DYE CO~~~ 
20 ~ 3~ ~ 60 ,.,~ I HCT ~ 

Pv 32..b~ &539 ;su4 3~cR 



Equivalent. Data 
CONTROl PATIENT No. 

PT AGE (yrs) ~ GRAVID~ ~ 6 I HEIGHT(cm) ~ 
GEST AGE (wks) @1.] PARA 4 WEIGHT(kg) ~ 
DAY 1 

24hr UV 

~ AV 24hr DBP ~ PR 

_ ~ 24hr PRU ~ CC 

AV 24hr SBP 

DAY 2 BEFORE PVE 

SBP 11o DBP 

STP $~ SAL 

SUR '42 

~CVP 
~SCR 

PR 
t----f 

su 
t----f 

btt-~- 214 PGI 2 
TxA

2 
.____ _ __. 

DYE CO~~ I' l'f-7 1 

PV 4ol3 

20 ~ 30 ~ 60 !•13$"1 HCT ~ 
[§!] ~ 4370-

DURING PVE 2,4,6hrs AFTER PVE 

SBP 17o 11:11 /loS /(;,o lb~ 17+ ,,,_ ll:2 /'lo /Sf 

DBP 12.S 12.{;, ll'#- 12.7 12S 12$ /:to Ilk /32. /2..o 

- - - - - - - - - -CVP 

PR b7 (,~ '7 ,2- 7o 7S 7o 7'1 7K 7F 

72 

0 15 30 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

DYE co~~ ~ 20 i•'IU> 130 ~ 60 ~ PGI 2 ,3% I 
PV ~ 4-'U.b ~ ~ TxAZ ltfs 

DAY 3 24hr AFTER PVE 

Av 24hr SBP I~S Av 24hr DBP liS CVP - PR 77 

24hr UV 17oo 24hr PRU /9b6 cc 93 SUR •4-3 

STP bO SAL 52. SCR Rf su 3·S 

DYE CONC ~ 20~30~60~HCT I :s5 I 10 

Pv 4~1& 4-~IS Sob8 ~/oi 



Equivalent, Data "") 
CONTROL PATIENT No. ~ 

. -p~- AG; (yrs) [rrJ GRAVIDA ITJ HEIGHT(cm) [1M] 
GEST AGE (wks) ~PARA ~ WEIGHT(kg) ~ 
DAY 1 

AV 24hr SBP ~ AV 24hr DBP ~ ~R ~ 24hr UV 24hr PRU 0 CC 6 

DAY 2 BEFORE PVE 

SBP 12..i DBP ~CVP - PR 7o 

STP b~ SAL SCR :ss su 3·t.r 

SUR ·2S 

DYE CO~~ 00 
PV ~ 
DURING PVE 2,4,6hrs AFTER PVE 

SBP 12.i 117 ltl ll'f- llS '" 12.2 /22.. lfC/ Jl'f 

DBP ~7 W! 4S ~b ~ 76 ~s 'i7 Cfo ~ 

- - - - - - - - - -CVP 

PR 7o 73 72. b~ bO 99 b? ~ 75 71 

0. 15 30. 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

D:E CO~~ ~f~ 20~/b'j 30 ~/72. 60 k/$8"1 PGI 2 1 1?:.571 
p ~ 17'1 3 'rf?O ~'flJJ 72& Tx A b 7 I 

2 

DAY 3 24hr AFTER PVE 

Av 24hr SBP JIO Av 24hr DBP i'o CVP - PR 7S 

24hr UV 1~2.0 24hr PRU 0 cc I lob SUR 
. 22. 

STP bO SAL 63> SCR s:s su 31=1 

20 l~:q2.130 [MJ 60 [§] HCT I Z7 I 
lb ~ ~ 

73 



Equivalent Data 3 
CONTROL PATIENT No. 

PT AGE (yrs) ~GRAVIDA~ HEIGHT-(c~) [fl1] 
GEST AGE (wks) ~PARA ~ WEIGHT(kg) ~ 
DAY 1 

AV 24hr SBP 

• 24hr UV 

~ AV 24hr DBP ~ PR 

~ 24hr PRU ~ CC 

DAY 2 BEFORE PVE 

SBP 16o DBP tru CVP 
- PR 7g 

STP 7o SAL SCR b2 su 6·2.. 

SUR . Jt2.. PGI 2 
2.iS TxA 2 

221 

DYE co~~ ,. )_'1-J I 
PV 2Cf2~ 

20 ~·~~30 ~ 60 i•2ool HCT [1IJ 
2Cfq7 ~6& 3$'2'2. . 

DURING PVE 2,4,6hrs AFTER PVE 

SBP l~o 12..7 132. ,~~ 121 lllo ''+' 12.q 1rx 12..0 

DBP CJlf- (02. /07 'ri <=M /t)'l_ 107 '17 Cfo q4 

CVP - - - - - - - - - -
PR 7f £ct 77 7l:f 7S 7f 7S r, CJo l:f2-

0 15 30 45 60 75 90 min 2 4 6 hrs 

DAY 3 24hr AFTER PVE 

Av 24hr SBP )~o Av 24hr DBP gq. CVP - PR 9~ 

24hr UV 7SO 24hr PRU bb~ cc ~~ SUR 'Lf-' 
STP 7:L SAL .37 SCR s.s su 3·b 

·nYE co~~~ 
Pv ,;l.'t'f(, 

20 ~ 30 1•/2S 160 ~ HCT [ill 
6 r W 3~'15' 3oCfg' 
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Equjvalent Data 4-
CONTROL PATIENT No. 

PT AGE {yrs) [ill G~A~IDA w HEIGHT(cm) [lS'ZJ 
GEST AGE (wks) [±I] PARA [I] WEIGHT{kg) [ill 
DAY 1 

AV 24hr SBP ~ AV 24hr DBP ~ PR ~ 24hr UV 24hr PRU 0 CC 4-

DAY 2 BEFORE PVE 

SBP loS DBP OOCVP 
- PR ~ 

STP bb SAL SCR bl- su :l...t:/ 

SUR •/_CJ PGI
2 

S35 TxA
2 

22H 

DYE CO~~~ 

PV [§] 
20 1•/l.'f-130 ~ 60 ~ HCT 11-21 

477b .§] ~ 
DURING PVE 2,4,6hrs AFTER PVE 

SBP /OS lotf 110 fof teo l/0 117 ItS- /21 ~~~ 

DBP 'to g'L '17 Cf4- q2.. Cfo ~S' f/7 ft rq. 

CVP - - - - - - - - - -
PR ~g g't ~ q'+ Cf3 Cfo <6.3 'g'g" ~K <=tK 

0 15 30 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

10 •709 20 '/03 30 •/0~ . 60 •/00 PGI
2 

SSo DYECONC~. ~ ~ ~ ~ 
PV Stt~~ S~'f-0 S75:b SC,u TxAz 27'1 

DAY 3 24hr AFTER PVE 

Av 24hr SBP ~~~ Av 

24hr UV l~t:XJ 24h 

STP £& SAL 

24hr DBP ~0 CVP - PR 
t----f 

r PRU 0 cc ..___-4 
..Sro SUR 

t----4 

SCR SU .___.-J L...-~ 

~7 

DYE CONC j·I.W I 10 20 ~ 30 ~ 60 ~ HCT 142 I 
~[§]~ Pv 39S6 
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Equj valent Dat.a 5 
CONTROL PATIENT No. 

PT AGE (yrs) 1,331 GRAVIDA w HEIGHT(cm) (ll:4J 
GEST AGE (wks) 20 PARA [3] WEIGHT(kg) ~ 

DAY 1 

AV 24hr SBP 

24hr UV 

~ AV 24hr DBP ~ PR 

~ 24hr PRU 8 CC 

DAY 2 BEFORE PVE 

SBP 

STP 

1/b 

b~ 

SUR • ~~ 

DBP ~ CVP 

SAL @] SCR 

DYE CONC ~0 10 • Ol) 

PV ~(So 

DURING PVE 2,4,6hrs AFTER PVE 

SBP llb II~ -II~ 119 /l.O 111 ll.J ~~ IILf 1~9 

DBP ~b ~ &J 7{, ~ 7o 8S' 7'i ~2. 7q 

CVP - - - - - - - - - -

PR ~0 7b 74 7S 7$ 77 ?g CJo ~ ~b 

0 15 30 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

DYE co~~~ zo ,. C1i7,3o ~ 6o ,.oq71 PGI 2 1/e~b I 
PV ~ Sl7~ § Sl78 TxA

2 
~71 

DAY 3 24hr AFTER-PVE 

Av 24hr SBP J~ 

3ooo 
Av 24hr DBP t---R_5--f CVP ..._---i PR 

24hr UV 

STP 

24hr PRU 
1-------i 

fo7 SAL 
.___ __ 0 cc 

1-------i 

SCR ....__ _ __, 

91 
4-4 

SUR 

su 

DYE CO~~~ 

Pv ~ 
20~30~60~HCT ~ 
~~~ 
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Equivalent Data b 
CONTROL PATIENT No. 

PT AGE (yrs) ~GRAVIDA m HEIGHT(cm) ~~ ~­
GEST AGE (wks) ~PARA 0 WEIGHT(kg) ~ 
DAY 1 

AV 24hr SBP 

24hr UV 

~ AV 24hr DBP ~ PR 

~ 24hr PRU G CC 

DAY 2 BEFORE PVE 

SBP 

, STP 

SUR 

12i 

sy 

·.35 

DBP ~ CVP 

SAL ~ SCR 

PR 
t----1 

b2 su 
1------i 

JSo IO PGI 2 TxA 2 ...._ _ __. 

DYE CO~~~ 

PV ~ 
20 ~ 30 ~ 60 ~ HCT I 34 I 

§B· ~ ~ 
DURING PVE 2,4,6hrs AFTER- PVE 

SBP 12R J~tt I~ 1~2 ll1 120 12.3> Ill 1.2.~ 12.Lf 

DBP 1o7 10) CfS lo2.. 'l9 JOI lOb lo+ q~ Jo:5 

CVP - - - - - - - - - -
PR ~i? ~ 77 ~ 7S "?.7 ~~ ~~ ~ 7S 

0 15 30 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

10 • 099 20 • 0916 30 .(::J'\7 60 ·0~'+ PGI2 12..1 DYECONC~ ~ ~ ~ ~· 
PV S:ll~ S272 S6:Lh $lf-Cfb TxA

2 
46 

DAY 3 24hr AFTER PVE 

Av 24hr SBP 129 

24hr UV '}go 

STP S'i 

DYE CONC ~·112 10 

Pv 4b29 

Av 

24h 

SAL 

24hr DBP 

r PRU 

9S> CVP ~---i PR 

0 cc ~\ SUR 

:s~ b~ .....__ _ __. SCR L---__. SU 

8'o 
'.3S 

:l·S 
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Equj valent Data 7 
CONTROL PATIENT No. 

PT AGE (yrs) [RJG~AVIDA ITJ HEIGHT(cm) ~ 
GEST AGE (wks) ~PARA 0 WEIGHT(kg) [B 
DAY 1 

24hr UV 

~ AV 24hr DBP ~ PR. 

~ 24hr PRU ~ CC 

AV 24hr SBP 

DAY 2 BEFORE PVE 

·sBP JS2 DBP ~ CVP - PR 72 

STP 5CJ SAL [ill SCR 7° SU 3•'} 

SUR •SO PGI
2 

7SO TxA
2 

2.~b 

DYE CO~~ [IE] 20 ~ 30 ~ 60 ~ HCT ~ 
PV ~~[§j~ 
DURING PVE 2,4,6hrs AFTER PVE 

SBP IS2. 13b ~~~ lh7 lbl ISb ISLf. 12.i' J?:,£t 14-4-

DBP 11'2. lob ro~ 112 lo I 114- lib 't~ loS 110 

CVP - - - - - - - - - -
PR 71. ?I b? 63 bl bS b7 qo bb ~ 

78 

0 15 30 45 60 75 90 min 2 4 6 hrs 

2hrs AFTER PVE 

DYE co~~ 1·l% I 20 ~ 3o ~ 60 ~ PGI 2 1 (,So I 
PV 62S~ ~ B ~ TxA 2t5 

. 2 

DAY 3 24hr AFTER PVE 

Av 24hr SBP IS8 Av 24hr DBP ID9 CVP - PR ~~ 

24hr UV IISo 24hr PRU 2i't-K cc ~b SUR ·S2 

STP 37 SAL 61 SCR ?o su 4·3 

DYE CO~~~ 
20 [§j 30 ~ 60 ~ HCT ~ 

Pv ;t733 2't3>3 . 3,ot?'f 32So 
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