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STUDY QUESTION  
Do the associations of estimated glomerular filtration rate 
(eGFR) and albuminuria with outcomes of all-cause mortality, 
cardiovascular mortality, and end stage renal disease differ 
by sex?

SUMMARY ANSWER  
Low eGFR and albuminuria are at least as potent risk factors 
for all-cause mortality, cardiovascular mortality, and end 
stage renal disease in women as they are in men.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS  
US and UK women have lower incidence rates of end 
stage renal disease than men, raising questions about the 
importance of low eGFR and albuminuria as risk factors for 
outcomes of chronic kidney disease. We found that reduced 
eGFR and albuminuria are both independently associated 
with an increased risk of mortality and end stage renal disease 
in both women and men from the general population. 

Selection criteria for studies
This random effects meta-analysis used pooled individual 
data for 2 051 158 participants (54% women) from 46 
cohorts from Europe, North and South America, Asia, and 
Australasia: 26 general population cohorts (n=1 861 052 
participants), seven cohorts at high risk of cardiovascular 
disease (n=151 494), and 13 cohorts with chronic kidney 
disease (n=38 612). Eligible cohorts (except the chronic 
kidney disease cohorts) had at least 1000 participants, 
outcomes of either mortality or end stage renal disease 
of ≥50 events, and baseline measurements of estimated 
glomerular filtration rate (eGFR) according to the Chronic 
Kidney Disease Epidemiology Collaboration equation (mL/
min/1.73 m2) and urinary albumin-creatinine ratio (mg/g).

Primary outcome(s)
The primary study outcomes were all-cause mortality, car-
diovascular mortality (death due to myocardial infarction, 
heart failure, stroke, or sudden cardiac death), and end stage 
renal disease (initiation of renal replacement therapy or 
death due to kidney disease other than acute kidney injury).

Main results and role of chance
All-cause and cardiovascular mortality risk was higher in 
men at all levels of eGFR and urinary albumin-creatinine 
ratio. While higher risk was associated with lower eGFR 
and higher albumin-creatinine ratio in both sexes, the risk 
relationship for all-cause and cardiovascular mortality was 
steeper in women than in men. Compared with an eGFR of 
95 mL/min/1.73 m2, the adjusted hazard ratio for eGFR 
of 45 was 1.32 (95% CI 1.08 to 1.61) in women and 1.22 

(1.00 to 1.48) in men (P for interaction <0.01). Compared 
with an albumin-creatinine ratio of 5, the hazard ratio for 
all-cause mortality at a ratio of 30 was 1.69 (1.54 to 1.84) 
in women and 1.43 (1.31 to 1.57) in men (P for interaction 
<0.01). Conversely, there was no evidence of a sex differ-
ence in associations of eGFR and albumin-creatinine ratio 
with risk of end stage renal disease.

Bias, confounding, and other reasons for caution
There were no studies from the African continent and few 
black participants. The analysis was based on serum creati-
nine measurements and urine albumin-creatinine ratio at 
a single time point. As in all observational studies, residual 
confounding is possible, and we were unable to adjust for 
potential confounders including socioeconomic status and 
physical activity.

Study funding/potential competing interests
The Chronic Kidney Disease Prognosis Consortium Data 
Coordinating Center is funded in part by a programme grant 
from the US National Kidney Foundation (whose funding 
sources include Abbott) and an investigator initiated research 
grant from Amgen. Several sources have supported enrol-
ment and data collection, laboratory measurements, and fol-
low-up in the collaborating cohorts (see bmj.com for details). 
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STUDY QUESTION I
n young active adults with an acute anterior cruciate ligament 
(ACL) rupture, do patient reported or radiographic outcomes 
after five years differ between those treated with rehabilitation 
plus early ACL reconstruction and those treated with 
rehabilitation and optional delayed ACL reconstruction?

SUMMARY ANSWER 
At five years, patients assigned to rehabilitation plus early ACL 
reconstruction did not differ significantly in patient reported 
or radiographic outcomes from those assigned to initial 
rehabilitation with the option of having a later reconstruction 
if needed.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS 
The relative efficacy of surgical reconstruction and 
rehabilitation for short and long term outcomes of ACL 
rupture is debated. Clinicians and young active adult patients 
should consider rehabilitation as a primary treatment option 
following an acute ACL tear.

Design
This was an extended follow-up of a prospective ran-
domised trial comparing two treatment strategies: early 
ACL reconstruction and delayed optional reconstruction. 
All patients received similar structured rehabilitation. 

Participants and setting
We enrolled 121 young active adults (mean age 26 years) 
with an acute ACL injury to a previously uninjured knee at 
the departments of orthopaedics at Skåne University Hos-
pital and Helsingborg Hospital, Sweden. One patient was 
lost to five year follow-up.

Primary outcome(s)
The primary outcome was mean change from baseline 
to five years in the average score for four of the five sub-
scales of the knee injury and osteoarthritis outcome score 
(KOOS4; 0-100, worst to best). 

Main results and the role of chance
Thirty (51%) patients assigned to optional delayed ACL 
reconstruction had a delayed reconstruction (seven 
between two and five years). The mean improvement in 
KOOS4 score from baseline to five years was 42.9 points 
for those assigned to rehabilitation plus early ACL recon-
struction and 44.9 for those assigned to rehabilitation 
plus optional delayed reconstruction (between group dif-
ference 2.0 points, 95% confidence interval −8.5 to 4.5; 
P=0.54 after adjustment for the baseline score). We found 
no statistically significant between group differences in 
KOOS4, any of the KOOS subscales, SF-36, Tegner activity 
scale, or incident radiographic osteoarthritis of the index 
knee in the full analysis set or in the as treated analysis.

Harms
We found no evidence of one treatment being more harm-
ful than the other over two or five years.

Bias, confounding, and other reasons for caution
Patients and surgeons were blinded to allocation but 
not to treatment. Primary and secondary outcomes were 
patient reported. Radiographs were read blinded to allo-
cation.

Generalisability to other populations
Our results apply to young active adults but not to profes-
sional athletes or to less than moderately active adults.

Study funding/potential competing interests
The KANON study received funding from the Swedish 
Research Council, Medical Faculty of Lund University, 
Region Skåne, Thelma Zoegas Fund, Stig & Ragna Gor-
thon Research Foundation, Swedish National Centre for 
Research in Sports, Crafoord Foundation, Tore Nilsson 
Research Fund, and Pfizer Global Research. LSL has 
received honorariums for lectures from Pfizer.

Trial registration number
Current Controlled Trials ISRCTN84752559.
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Long term calcium intake and rates of all cause and cardiovascular 
mortality: community based prospective longitudinal cohort study
Karl Michaëlsson,1 Håkan Melhus,2 Eva Warensjö Lemming,1 Alicja Wolk,3 Liisa Byberg1

STUDY QUESTION  
What is the association of long term intake of dietary and 
supplemental calcium with mortality from all causes and 
cardiovascular disease? 

SUMMARY ANSWER  
High intakes of calcium (>1400 mg/day) are associated with 
higher mortality from all causes and cardiovascular disease.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS  
A low calcium intake is associated with a higher risk of 
fracture, stroke, and fatal ischaemic heart disease. Meta-
analyses of randomised studies have, however, shown a 
higher risk of ischaemic heart disease and stroke with use 
of calcium supplements. In our Swedish cohort study of 
women, high intakes of calcium were associated with higher 
mortality from all causes, cardiovascular disease, and 
ischaemic heart disease but not from stroke. 

Participants and setting
61 433 women (born between 1914 and 1948) from the 
Swedish mammography cohort, a population based cohort 
established in 1987.

Design, size, and duration
During a median of 19 years of follow-up, primary outcome 
measures were identified from registry data: time to death 
from all causes (n=11 944) and from cardiovascular dis-
ease (n=3862), ischaemic heart disease (n=1932), and 
stroke (n=1100). We assessed dietary intake and supple-
mental use of calcium by food frequency questionnaires at 
baseline and in 1997 for 38 984 women.

Main results and the role of chance
The risk patterns with dietary calcium intake were non-lin-
ear, with higher rates concentrated around the lowest (<600 
mg/day) and highest calcium intakes (≥1400 mg/day). 
Compared with intakes between 600 and 1000 mg/day, 
intakes above 1400 mg/day were associated with higher 
deaths from all causes (hazard ratio 1.40, 95% confidence 
interval 1.17 to 1.67), cardiovascular disease (1.49, 1.09 to 
2.02), and ischaemic heart disease (2.14, 1.48 to 3.09) but 
not from stroke (0.73, 0.33 to 1.65). After sensitivity analy-
sis, the higher rate of death with a low calcium intake was 
no longer apparent. Calcium tablet use (6% users; 500 mg 
calcium per tablet) was not associated with death from all 
causes or with cause specific mortality, but among users the 

hazard ratio for all cause mortality in those with a dietary 
calcium intake above 1400 mg/day was 2.57 (1.19 to 5.55). 

Bias, confounding, and other reasons for caution
Dietary assessment methods are prone to several limita-
tions, affecting both the precision and accuracy of the 
measurement. We performed several different types of 
sensitivity analyses. Accordingly, without being causally 
linked to death, a low calcium intake could therefore be 
viewed as a marker of frailty or a less healthy behaviour 
associated with a higher mortality. Irrespective of analyti-
cal approach, the observational study design precludes 
conclusions about causality, and cautious interpretations 
of the results are therefore recommended.

Generalisability to other populations
Our results might not apply to people of other ethnic ori-
gins or to men.

Study funding/potential competing interests
This study was funded by the Swedish Research Council.
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with time to death from all causes 
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STUDY QUESTION 
Since its implementation in the United Kingdom in 
September 1998, has legislation to restrict pack sizes 
of paracetamol had a long term effect on death from 
paracetamol poisoning and on liver unit activity?

SUMMARY ANSWER 
In the 11 years after the 1998 legislation, there were 
significant reductions in deaths due to paracetamol 
overdose in England and Wales, with some indication of a 
reduced number of registrations for transplantation at liver 
units.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS 
The 1998 legislation has been shown to have short term 
positive effects on deaths and liver unit activity. This 
study shows that it has had long term benefits in terms 
of fewer deaths due to paracetamol poisoning; less 
robust evidence indicates fewer registrations to liver units 
and transplantations following paracetamol induced 
hepatotoxicity.

Participants and setting
For people aged 10 years and over, data from the Office for 
National Statistics were obtained for all deaths from single 
drug poisoning (suicides, deaths of undetermined intent 
(“open” verdict), and accidental poisonings) in England 
and Wales during 1993-2009 that involved paracetamol 
and common paracetamol compounds (with or without 
alcohol). We also examined registrations at UK liver units 
for liver transplantation and actual transplantations due to 
paracetamol poisoning in residents of England and Wales 
between 1995 and 2009. Data for liver unit activity were 
obtained from NHS Blood and Transplant.

Design, size, and duration
Interrupted time series analyses to assess mean quarterly 
changes in deaths and liver unit activity from October 1998 
to the end of 2009, relative to projected rates of deaths 
and liver unit activity without the legislation based on pre-
legislation trends.

Main results and the role of chance
Following the legislation, there was an estimated average 
reduction of 17 (95% confidence interval −25 to −9) deaths 
per quarter involving paracetamol only that received sui-
cide or open verdicts, compared with the expected number 
based on pre-legislation trends. This decrease represented 
a 43% reduction or an estimated 765 fewer deaths over the 
11 years after the legislation. A similar effect was found 
when accidental poisoning deaths were included, and 
when a conservative method of analysis was used. This 
decrease was largely unaltered after controlling for a non-
significant reduction in deaths involving other methods 
of poisoning and also suicides by all methods. There was 
a 61% reduction in the number of registrations for liver 
transplantation for paracetamol induced hepatotoxicity 
(−11 (−20 to −1) registrations per quarter). But no reduc-
tion was seen in actual transplantations (−3 (−12 to 6)), 
nor in registrations after a conservative method of analysis 
was used.

Bias, confounding, and other reasons for caution
Only data for deaths from poisoning with pure paraceta-
mol and paracetamol compounds (with or without alcohol) 
were used, not deaths involving paracetamol consumed 
with other drugs. We were not able to estimate possible 
substitution of paracetamol overdoses with other methods 
of poisoning or self harm, but there was a non-significant 
reduction in total suicides (by all methods) during the post-
legislation period, as well as in suicides by ingestion. These 
changes and improved hospital management of paraceta-
mol poisoning could have contributed to the findings.

Generalisability to other populations
The UK approach to reducing pack sizes of drugs is likely 
to apply to the prevention of poisoning in other settings.

Study funding/potential competing interests
This paper was funded by the National Institute for Health 
Research under its Programme Grants for Applied Research 
scheme (RP-PG-0606-1247). The funder had no role in the 
study design, analysis, interpretation of data, or the writing 
of the report. We have no conflicting interests.
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