
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Management of venous thromboembolism. Etiology, diagnosis, prognosis and
treatment

ten Wolde, M.

Publication date
2003

Link to publication

Citation for published version (APA):
ten Wolde, M. (2003). Management of venous thromboembolism. Etiology, diagnosis,
prognosis and treatment. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:23 May 2023

https://dare.uva.nl/personal/pure/en/publications/management-of-venous-thromboembolism-etiology-diagnosis-prognosis-and-treatment(fc21a442-0e36-4a3a-ae47-ec33d4cbf2ed).html


Screeningg of high factor VII I levels is not 
recommendedd in patients with recently 

diagnosedd pulmonary embolism 

Pieterr W. Kamphuisen, Marije ten Wolde, Esther M.G. Jacobs, Erik F. Ullmann, 
Mariaa M.W. Koopman, Harry R. Büller 

FactorFactor I 'III  (FVIII) levels >150 IU, c/l increase the risk of venous thromboembolism IVTE), are highly prevalent 

andand may be associated with an increased risk of recurrent VTE. Since thrombophilia screening is generally 

performedperformed in patients with recently diagnosed I 'TE, El 'III  levels measured at that time may he elevated due to 

anan acute phase reaction and do not refect a reliable value. We investigated whether El '111 levels >150 IU dl 

measuredmeasured in patients suspected for pulmonary embolism (PE) were persistent over time and. by measuring C-

readivereadive protein (CRP) levels, to what extent an acute phase reaction was associated with high FVIII levels. 

Thirty-oneThirty-one patients with objectively confirmed PE and 41 controls who both had El 'HI levels >150 IU. dl were 

includedincluded for further analysis. El 'III  and ('RP measurements were repeated after three months. Initially. FVIII 

levelslevels were not different between patients (means  SE:  1 lU/dl) and controls  11 dl). After 

threethree months. FVIII levels clearly decreased, in patients 146 II.' dl (33-60)) and controls 145 lU/dl (95% CI 

29-óltl29-óltl alike. Only 12 (39%) patients with PE had persistently elevated FVIII levels. Most I67%) of these 

patientspatients had no concurrent disease. The association between CRP and FVIII levels was weak. This study 

showsshows that screening of patients with PE for high FVIII levels during admission is not recommended, since 

mostmost of these patients have transient high Fl 'III  levels due to the thrombotic event. Furthermore. CRP is not 

aa reliable parameter to estimate elevation of the FVIII level due to an acute phase reaction. 





Screeningg of high factor VIII levels 

F|| actor VIII activity (FVIII ) levels > 150 lU/dl are associated with an increased risk of venous 

thromboembolismm (VTE)':. Twenty-five percent of patients with a first episode of venous 

thrombosiss and 11% of the healthy population have these high FVI 11 levels '. Furthermore, 

highh FVI 11 levels may increase the risk of recurrences of thrombosis : \ Routine screening of patients 

withh VTE for high FVI 11 levels thus seems warranted. 

FVil ll  is an acute phase reactant and may be elevated due to the thrombotic event. High FVIII levels 

measuredd in thrombosis patients at least six months after the event, persist over time and are in general 

nott influenced by acute phase reactions 4--\ Since routine thrombophilia screening is generally performed 

shortlyy after the diagnosis of VTE, it is unclear whether measurement of F VIII at that time is reliable. 

Inn the acute phase of the thrombosis, inflammatory reactions can influence the FVI II level, and elevated 

FVIIII  levels may merely reflect the consequence rather than the cause of the thrombosis. 

Inn the present study we investigated whether FVIII levels > 150 lU/dl measured in patients suspected 

forr pulmonary embolism (PE) were persistent overtime and, by measuring C-reactive protein (CRP) 

levels,, to what extent an acute phase reaction was associated with high FVIII levels. 

Patientss and Methods 
Thee patients and controls included in this study came from two studies, Antelope and Leventas, 

whichh were performed between May 1999 and July 2001 in two teaching hospitals in The Netherlands 

(Amsterdamm and Arnhem). Both studies involved consecutive in- and outpatients with a clinical 

suspicionn of acute pulmonary embolism. In all patients FVIII levels were measured during the 

diagnosticc work-up. Patients with FVIII levels > 150 lU/dl were included in the present study. Patients 

weree excluded if they had received vitamin K antagonists or heparin in a therapeutic dose for more 

thann 24 hours, had already undergone objective testing for venous thromboembolism, were pregnant, 

youngerr than 18 years, had an indication for thrombolysis, or if written informed consent was not 

obtained.. The Institutional Review Boards approved the protocol. 

Thee presence of PE was objectively confirmed or excluded by lung scintigraphy, compression 

ultrasonographyy of the legs or pulmonary angiography. All patients were followed for three months 

too record possible thromboembolic events and blood samples were drawn at that time. Patients with 

aa clinical suspicion for pulmonary embolism, excluded by objective testing and by an uneventful 3 

monthh clinical follow-up. served as controls. 

Factorr VIII: C lev els were measured by a one-stage clotting assay. C-reactive protein levels were measured 

byy a sandwich enzyme immunoassay, based on two polyclonal rabbit antibodies against CRP. 

Forr calculations of the mean CRP level, C-reactive protein values were logarithmically transformed. 
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becausee the distribution of the values was skewed. Geometric mean concentrations were calculated 

forr both patients and controls. The influence of CRI1 levels on F VII I levels was calculated by linear 

regression.. H\act 95% confidence intervals were calculated from the binomial distribution (SPSS 

Inc... Cary, NC. version 10.0). 

Results s 
311 patients with PF and 41 controls in whom PF was objectively excluded had F VI11 levels >150 

IU/dll  during admission. 29 were men. 43 women. The mean age was 55 years (range 31-84) for 

patientss and 52 years (22-88) for controls. Twenty-five (61%) controls had alternative diagnoses 

likee pneumonia, heart failure or malignancy. 

Initially ,, mean plasma FVII i levels ) were not different between patients with PF 1 IL7 

dl)) and controls (194=0.8 IU/dl) (Table 1). Three months later. FVII1 levels clearly decreased in 

bothh groups when compared to the first measurement, with a mean difference of 46 IU/dl (33-60) 

forr patients with PF and (45 IU/dl (95% CI 29-61)) for controls, whereas FVIII levels were the 

samee in patients 1 IU/dl) and controls 0 IU/dl). Also the CRP levels clearly decreased 

afterr three months in both patients 0 mg/1 to 0 mg/1) and controls 2 mg/1 to 

33 mg/1), without a difference between these two groups. 

Inn order to investigate whether FVIII levels measured at the diagnosis of PF were elevated due to the 

thromboticc event itself, we looked at the persistence of high FVIII levels in these patients. If FVIII 

Tabicc 1. Mean ) factor  VII I  (Il7dl ) and ( -Reactive Protein (mg/1) levels measured initiall y and 
threee months later  in patients with pulmonary embolism and controls 

FVII II  t -0 months 

FVII II  t~3 months 

Differencee (45% CI) 

CRPt=00 months 

CRPP 1=3 months 

Differencee (95"„CI ) 

Cases s 

1977 - t.l 

1500 x 1.1 

46(33-60)* * 

10 .7-- |,() 

5.00 i 1.0 

5.X(3.4-S.D* * 

Controls s 

194-- 0.S 

149== 1.0 

45(29-61)* * 

12.44 i 2.2 

6,5=:: 1.3 

5.8(0.3-12)* * 

DitTerence e 

ns s 

ns s 

ns s 

ns s 

*p<< o.oooi 

levelss were elevated due to an inflammatory response due to PF. FVIII levels should decrease in time. 

Tablee 2 shows that in our population 19 (61%) patients with PF and 22 (59%) controls with initially 

highh FVIII levels had lower levels after three months. Consequently, a minority (39%) of patients 
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Tablee 2. Factor VII I levels as measured three months after the diagnosis or exclusion of pulmonary 
embolismm in patients with intiallv elevated FVII I  levels 

mum m 

<100 0 

100-125 5 

125-150 0 

>I50 0 

i l l ) ) c c usess (n 

11 (3%) 

X(26% % 

!00 ' i l " u 

12(39^ ^ 

^1) ) 

) ) 
) ) 

Controlss (rr 41) 

3(7%) ) 

111 (27%) 

iOO (24%) 

17(41%) ) 

withh PE had persistently FVIII levels >150 lU/dl. Most (67%) of these patients had idiopathic PE 

withoutt a concurrent disease. Three patients suffered from a malignancy, one was infected with the 

humann immunodeficiency virus (HIV). Of the 17 patients with persistently elevated FVIII without 

PE,, two patients had chronic obstructive pulmonary disease, three patients had heart failure, and 

twoo had pneumonia, whereas in 10 patients we found no alternative diagnosis that could explain the 

clinicall  picture of these patients. 

Wee analysed the influence of CRP on FVIII levels by linear regression, in order to see whether the 

acutee phase reaction, which increased FVIII levels in the majority of PE patients, was (partially) 

mediatedd through CRP levels. Overall the influence of CRP on factor VIIEC levels (lU/dl) was 

weakk in both patients and controls (regression coefficient patients 1.01,95% CI: 1.00-1.02; regression 

coefficientt controls 1.02, 95% CI: 1.00 to 1.03). After three months, this association remained the 

samee (regression coefficient patients 0.99, 95% CI: 0.98-1.01; regression coefficient controls 1.02, 

95%CI:: 1.00 to 1.03). About half (54%) of the patients who initially had FVIII levels>150 IU/dl in 

combinationn with relatively low CRP levels (below the 20th percentile) still had high FVIII levels 

threee months later. 

Discussion n 
Thiss study shows that screening patients for high FVIII levels at the diagnosis of PF is not 

recommended,, since most of these patients have transient high FVIII levels due to the thrombotic 

event.. Furthermore, it is difficult to determine which patients will have persistent high FVIII levels. 

Severall  studies have shown that elevated factor VIII levels increase the risk of venous thrombo-

embolismm i : . although the precise role of high factor VIII levels in the development of venous 

thrombosiss is still unknown '\ High levels of factor VIII not only are a risk factor for a first thrombotic 

event,, but also seem to increase the risk of recurrences : \ which may indicate that sustained 

anticoagulantt treatment is needed in these patients. Considering the high prevalence of high FVIII 

levelss in both patients and controls it may be advisable to include the screening of hmh factor VIII 
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levelss in a thrombophilia work-up. Since screening of these patients is mostly performed right after 

thee diagnosis of VTE (and before the start of anticoagulant treatment) a substantial number of elevated 

FVIIII  levels measured at that time may be the result of acute phase reactions. In general, there are 

severall  factors that can induce a transient or sustained increase in the factor VIII level, like exercise . 

pregnancy,, surgery', chronic inflammation, malignancy, liver disease, intravascular hemolysis and 

renall  disease s". In most conditions, this rise in the FVI11 level is caused by inflammatory reactions. 

Recentlyy it was shown that high FVIII levels decrease after treatment with beta-blockade, suggesting 

thatt elevation of the FVIII level could be mediated by the adrenergic system "'. 

FVIIII  levels of patients with VTE are generally not influenced by acute phase reactions when 

measuredd at least six months after the event4 \ It is unknown how long the thrombotic event itself 

elevatess the FVIII level, i.e. through an inflammatory response. We found that only 39% of the 

patientss with an objectively confirmed episode of pulmonary embolism and FVIII levels > 150 IL7 

dll  still had elevated FVIII levels three months after the event. This implies that when screening of 

thesee patients was performed right after the initial diagnosis. 61% of the patients with PE would 

havee been misdiagnosed for having sustained high FVIII levels as a (potential) cause for the 

thromboticc event. Consequently, most patients with a recent diagnosis of PE show a transient rise in 

thee FVIII level caused by the thrombotic event itself. Most of the patients with persistent high FVIII 

levv els had idiopathic PE. 

Thee finding that FVIII levels were mainly elevated due to acute phase reactions is further supported 

byy the transient rise of the CRP level, an established acute phase marker. CRP lev els clearly decreased 

afterr three months when compared to the measurement at the time of the diagnosis in both patients 

withh PE and controls. The association between FVIII and CRP levels however was weak, in the 

acutee phase and three months later. This suggests that systemic inflammation does not increase the 

levelss of CRP and FVIII through shared common pathways. In addition, only half of the patients 

withh initially low CRP levels in combination with high FVIII levels, had persistently high levels 

threee months later. Consequently, it is difficult to determine on the basis of the CRP level which 

patientt will have sustained elevated FVIII levels and to what extent FVIII levels are elevated due to 

inflammatoryy responses. 

Thee question remains at what time after the diagnosis of VTF a reliable FVIII level is obtained. 

Althoughh we only analysed patients with PE, it is logical to assume that acute phase reactions due 

too venous thrombosis will show the same pattern. From our study we cannot deduce how long acute 

phasee reactions will influence FVIII levels. Reliable FVIII levels may be obtained at least six 

monthss after the thrombotic cv ent \ although transient rises due to infections or other inflammatory 

responsess can still occur. To our opinion, at present there are several other draw backs to recommend 
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FVII II  measurement for thrombophilia screening, like the intra-individual variation in FVIII levels, 

thee FVIII assay itself, and the uncertainty about the proper cut-off value to be used t. 

Inn conclusion, screening of patients with PH for high FVIII levels at the time of the diagnosis is not 

recommended,, since most of these patients have transient high FVII I levels due to the thrombotic 

event.. Furthermore, CRP level is not a reliable parameter to estimate elevation of the FVIII level 

duee to an acute phase icaclion. 
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