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Objectives:  
“Can a pregnancy adapted YEARS algorithm effectively rule out PE in patients without the use of 
radioactive scans”  
 
Primary outcomes- incidence of VTE at 3 months 
Secondary outcomes- proportion of patients in whom CTPA was not indicated to safely rule out PE 
 
Methods: (Artemis Study Investigators) 
Prospective multicentered international study at 11 academic and 7 non-academic teaching 
hospitals in the Netherlands, France and Ireland in which pregnant women suspected of having a 
PE were assessed using an adapted YEARS algorithm.  
YEARS components 

• Clinical signs of a DVT 
• Hemoptysis 
• PE #1 diagnosis (based on WELLS criteria) 

 
Algorithm 

1. If signs of DVT, patient underwent US, if positive, diagnosis of PE made 
2. No YEARS criteria present 

1. If D-Dimer <1000 ng/mL (1.0 mcg/mL) no CTA scan, if >1000ng/ml then CTA scan 
3. 1-3 YEARS criteria 

1. D-Dimer <500 ng/mL (0.5 mcg/mL) no scan, if greater than scan  
 
 
 

Guide Comments 
I. Are the results valid?  

A. Was the sample of patients 
representative?  
In other words, how were subjects selected 
and did they pass through some sort of 
“filtering” system which could bias your 
results based on a non-representative 
sample.  Also, were objective criteria used 
to diagnose the patients with the disorder? 

Yes, all pregnant patients suspected of having a PE were 
assessed using the algorithm with only 12/510 who were 
initially enrolled being rejected. Patients were enrolled 
using a “consecutive” approach. No information 
provided regarding total number of eligible patients and 
whether “consecutive” patients were enrolled by 
convenience (i.e. when participating clinicians were 
available or at ALL times.)  
 
Exclusion criteria- Not pregnant, allergy to iodine, 
treated w/in 24 hours  

Critical Review Form 
  Prognosis 



B. Were the patients sufficiently 
homogeneous with respect to prognostic 
risk?    
In other words, did all patients share a 
similar risk from during the study period or 
was one group expected to begin with a 
higher morbidity or mortality risk? 

For the most part patients were homogenous at risk 
(pregnancy) and were further stratified by analyzing 
them by trimesters. (14.8% 1st trimester, 38.7% 2nd 
trimester and 46.3% 3rd trimester.  
 
Interestingly 30 (6%) had a previous VTE and 14 (2.8 
%) had a known thrombophilia but these outcomes were 
not further commented on.  

C. Was follow-up sufficiently complete?  
In other words, were the investigators able 
to follow-up on subjects as planned or were 
a significant number lost to follow-up? 

Yes, follow-up was at 90 days and only 1 woman was 
lost to follow up (0.2%)  

D. Were objective and unbiased outcome 
criteria used?  
Investigators should clearly specify and 
define their target outcomes before the 
study and whenever possible they should 
base their criteria on objective measures. 

Probably. There was no “gold standard”  (CTA) applied 
to all patients which would have caused harms. The 
surrogate for a “good outcome” was a lack of evidence 
of VTE at 90 days.   

II. What are the results?  
A. How likely are the outcomes over time? Likely as the study was powered using an assumption of 

1% incidence of recurrence of VTE during a 3-month 
follow up period and a 5% prevalence of PE at baseline  

B. How precise are the estimates of 
likelihood? 
In other words, what are the confidence 
intervals for the given outcome 
likelihoods? 
 

 
Pulmonary embolism was diagnosed at 
presentation: 
 5 of 74 patients (6.8%; 95% CI, 
2.9 to 15) in the first trimester,  
 
in 8 of 193 patients (4.2%; 95% CI, 2.1 to 8.0) 
in the second trimester,  
 
in 7 of 231 patients (3.0%; 95% 
CI, 1.5 to 6.1) in the third trimester 
 

Total number of enrolled patients who had PE (or DVT) prior 
to f/u was 20/494  (4.0% 95%CI 2.6-6.1) 
 
Among the 477 patients (96%) in whom pulmonary 
embolism was ruled out initially,  and who 
completed the follow-up period, 1 patient received 
a diagnosis of VTE during follow-up (0.21%; 
95% CI, 0.04 to 1.2) 
 
No patient received a diagnosis 
of pulmonary embolism during the follow-up 
period. 
 
Intention-to-diagnose analysis meaning the worst-case 
scenario, which would assumed that all patients who were lost 
to follow-up would have had a diagnosis of 
VTE during the 3-month follow-up period, the 
incidence of VTE at 3 months among patients 
who did not undergo CT pulmonary angiography 
would have been 0.42% (2 of 478 patients; 
95% CI, 0.11 to 1.5). 
 
The efficiency of the algorithm was highest during the 
first trimester and lowest during the third trimester with CT 
being avoided in 65% 1st 46% 2nd and 32% 3rd trimester.  
  

III. How can I apply the results to 
patient care? 

 

 

A. Were the study patients and their 
management similar to those in my 
practice?  

Possibly. , this was a broad international study over 18 
hospitals however it was not a US study and each of 
these countries has national health care programs. 
Baseline health of our patient population could be lower.  



B. Was the follow-up sufficiently long? Yes, with only one lost to follow up over a 3-month 
period, 3 months being the designated period by 
assuming a 1% incidence of recurrence  
However, it may have been interesting to follow the 
women for the duration of their pregnancy 

 Can I use the results in the management 
of patients in my practice?  

Probably. Their baseline PE rate was 4% which is a bit 
lower than commonly reported (up to 9%) and could 
suggest an underpowered study. Only 1 DVT in the low 
risk group (found at follow up) following their protocol. 
Could be a reasonable approach that can help inform 
patient-centered discussion regarding use of CT in this 
patient population.    
 

Limitations: 

Entry criteria was subjective based upon a “clear suspicion” of PE by clinicians.  

Clinicians may have been aware of D-dimer results prior to enrollment creating attribution or 
selection bias.  

Review of original YEARS derivation data suggests that pregnancy was an exclusion criteria 
though the authors state otherwise. They state that pregnant patients were “poorly represented” 
which brings into question how they arriver at a D-dimer of 1000 ng/ml as a cutoff.  

I find it interesting that a patients vital signs were not a formal part of the criteria or demographic 
data.  

Also, while low (0.2%) 1 patient did have a missed DVT who was low risk on the algorithm. While 
no screening technique is perfect is does highlight that there will be a miss rate with the algorithm.  

Bottom Line: 

This study provides evidence that an adjusted d-dimer and simplified YEARS criteria may decrease 
CTA rates in pregnant patients suspected of having a VTE.  Further validation among a broader 
patient population is warranted.  


