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Abstract
The Janus kinase (JAK)–signal transducer and activator of transcription (STAT) pathway is a membrane-to-nucleus signal-
ing cascade that effects activation of gene transcription. JAK inhibitors have demonstrated effectiveness in autoimmune 
diseases such as rheumatoid arthritis. An increased risk of infection, mainly varicella-zoster reactivation, with these new 
agents is of concern. Comorbid conditions, along with pharmacokinetic variations in drug metabolism in the older popula-
tion, further increase the risk of adverse outcomes. Newly raised concerns for potential adverse effects such as deep vein 
thrombosis and pulmonary embolism are essential considerations for clinicians. Older patients are at increased risk because 
of multiple comorbid conditions and pharmacokinetic changes related to drug metabolism and excretion. Both the US FDA 
and the European Medicines Agency have issued warnings regarding this risk. These warnings highlight individuals aged 
> 50 years with concomitant cardiovascular risk factors. Furthermore, the FDA released a black box warning for increased 
thromboembolic risk associated with JAK inhibitors. As the use of these drugs increases, a solid understanding of adverse 
effects and risks is critical to those treating older adults.

Key Points 

Thromboembolic risk is an important and emerging 
consideration for clinicians who prescribe Janus kinase 
(JAK) inhibitors. Older patients with rheumatoid arthritis 
are at increased thromboembolic risk because of age and 
comorbid conditions.

The warnings issued by the US FDA and the European 
Medicines Agency highlight this risk.

Infectious complications, such as herpes zoster, are 
known and essential considerations.

1 Introduction

The Janus kinase (JAK)–signal transducer and activator of 
transcription (STAT) pathway is a membrane-to-nucleus 
signaling cascade that effects activation of gene transcrip-
tion. Many cytokines, including interleukins, interferons, 
and colony-stimulating factors, signal through this pathway 
[1]. Selective JAK inhibitors (“jakinibs”) have demonstrated 
effectiveness in a variety of autoimmune diseases [2] such 
as rheumatoid arthritis (RA), inflammatory bowel disease, 
and dermatological diseases. In addition, at least one jakinib 
(ruxolitinib) is approved for the treatment of polycythemia 
and myelofibrosis [1]. Because interferon signaling occurs 
through the JAK–STAT pathway, interest in the use of jak-
inibs for clinical situations characterized by an interferon 
signature is growing. For these reasons and more, clinical 
familiarity with the side effects of this category of therapeu-
tic agents is of particular concern to geriatricians. Among 
the range of adverse effects associated with JAK inhibitors, 
reactivation of viral infections such as herpes zoster (HZ) 
must be considered before initiating therapy. Thromboem-
bolic risks, for which new advice has been issued, must also 
be considered in geriatrics. In this article, we aim to summa-
rize clinical data encompassing the risks of HZ reactivation 
and thromboembolism in older patients with RA.
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2  Overview of the Adverse Effects 
of Jakinibs

The broad nature of cytokine and other factor inhibition 
that is associated with the use of jakinibs is likely the 
cause of protean adverse events. An increased risk of 
infections associated with jakinib use may relate to inhi-
bition of the signaling of many cytokines important for 
natural killer (NK), T-, and B-cell function [1]. For this 
reason, particular attention to the potential for varicella 
zoster virus (VZV) reactivation is required. This concern 
is particularly heightened in patients with autoimmune dis-
ease, who may be comanaged with other immunosuppres-
sants (including glucocorticoids) [3]. Immune senescence, 
alcohol use, and comorbid medical conditions further 
compound this issue. Other effects associated with selec-
tive JAK inhibitors may include adverse impacts on lipid 
profiles, increased serum creatinine (reduced glomerular 
filtration rate), transaminitis, and gastrointestinal perfora-
tion [3].

In 2017, the European Medicines Agency (EMA) revised 
the summary of product characteristics for baricitinib to 
include deep venous thrombosis (DVT) and pulmonary 
embolism (PE). The agency cautioned against the use of 
these drugs in patients with risk factors for a DVT or PE, 
such as older individuals, patients with obesity or a medi-
cal history of DVT/PE, and those undergoing surgery and 
immobilization [4]. In 2019, the US FDA issued a “black 
box” warning that thrombosis, including PE, DVT, and arte-
rial thrombosis, had occurred in patients treated with jak-
inibs [5]. This was based on interim results from the ongo-
ing postmarketing clinical trial evaluating tofacitinib 5 and 
10 mg twice-daily (BID) in patients with RA. The increased 
risk was associated with the 10 mg BID dosing when com-
pared with a tumor necrosis factor (TNF) blocker.

3  Mechanistic Considerations

3.1  Cellular and Cytokine Effects

As alluded to above, abnormalities in lymphocytes may 
account for an increase in the risk of certain infections 
associated with the use of jakinibs. This is not surprising 
given the antiviral function of interferons (IFNs), one of 
the cytokines known to be inhibited by these agents. How-
ever, in addition to NK cells, jakinibs may also be associ-
ated with reduced numbers of neutrophils and platelets 
[6]. It is assumed that signaling related to erythropoietin, 
thrombopoietin, interleukin (IL)-6, and IL-11 plays a role 
in these observations [6].

The putative increased risk for thrombosis is an area 
of significant research effort, but inroads are only pre-
liminary. For example, the adverse impact on platelets 
appears to relate to inhibition at the level of progenitor 
stem cells as opposed to the megakaryocyte [6]. Similarly, 
the increase in low-density lipoprotein associated with jak-
inibs is poorly understood. While this increase may raise 
clinical concern, the observation must be contrasted with a 
reported concomitant increase in high-density lipoprotein 
and a more efficient cholesterol transport mechanism [6].

Finally, cytokine dysregulation may impact the devel-
opment of malignancy. Either indirectly, by allowing 
unchecked viral exposure [e.g., Epstein–Barr virus (EBV)], 
or directly, by inhibiting endogenous immune surveillance 
against cancer (e.g., blunting the type I IFN antitumor 
effect), many such immunosuppressants remain suspect in 
this regard [7].

3.2  Cytochrome P450 System

Selective JAK inhibitors may involve cytochrome P450 
(CYP)-3A4-mediated drug–drug interactions with the 
potential to adversely impact commonly used medications 
such as statins in older patients [1]. Tofacitinib is primarily 
metabolized in the liver through CYP3A4 so requires dose 
adjustments when coadministered with CYP3A4 inhibi-
tors [8]. On the other hand, the toxicity of ruxolitinib may 
increase if coadministered with potent CYP3A4 inhibitors 
[9]. In contrast, baricitinib is a first-generation jakinib that 
is metabolized not via the CYP system [2] but via the kid-
ney. Similarly, pharmacokinetic studies have not uncovered 
clinically meaningful effects on upadacitinib by moderate 
CYP3A4 inhibitors [10].

3.3  Pharmacokinetic Considerations

The pharmacology and pharmacokinetics of any given 
drug may vary with patient age, posing a unique challenge 
for prescribers [11]. According to the US Department of 
Health and Human Services, a greater proportion of patients 
will have RA at an advanced age. Curtis et al. [12] found 
that older patients receiving tofacitinib experienced higher 
rates of serious adverse effects and greater discontinua-
tion of therapy because of an adverse drug event than did 
a younger population. Complicating the picture, comor-
bid conditions such as cardiovascular disease and diabetes 
are more prevalent in those aged > 65 years. For example, 
tofacitinib is primarily metabolized in the liver and excreted 
via the kidneys [13]. A pharmacokinetic study conducted in 
healthy volunteers showed that the cumulative excretion of 
tofacitinib in the urine was 80.1% [14]. Older patients with 
reduced glomerular filtration rates require close monitoring 
because of potential drug accumulation. Kidney clearance 
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of tofacitinib reduced with increased renal impairment [13]. 
The manufacturers of tofacitinib, baricitinib, fedratinib, and 
ruxolitinib all recommend dose adjustments in renal impair-
ment. No specific dosing recommendations are available for 
upadacitinib. However, compared with subjects with normal 
renal function, subjects with mild or moderate renal impair-
ment showed a 16 and 32% higher area under the concentra-
tion–time curve, respectively, with this agent [15]. Similarly, 
renal filtration and active secretion are the principal clear-
ance mechanisms for baricitinib.

4  Special Geriatric Considerations

4.1  Janus Kinase (JAK) Inhibitors and the Risk 
of Herpes Zoster

HZ results from the reactivation of latent VZV, the risk of 
which increases with age [16, 17]. Immune-mediated dis-
eases such as RA and systemic lupus erythematosus (SLE), 
along with immunosuppressive medications, further increase 
the risk of HZ [18, 19]. The proposed mechanism involves 
the immune response signaling of HZ via type I and type II 
IFNs utilizing JAK–STAT pathways [20]. Hence, medica-
tions targeting this pathway are predicted to increase the 
risk of HZ. Tofacitinib, a JAK3 and JAK1 inhibitor with 
some affinity for JAK2 is known to increase the risk of HZ 
in a dose-dependent fashion [21, 22]. Concomitant use of 
glucocorticoids or methotrexate may further increase this 
risk. In the tofacitinib RA development program, Winthrop 
et al. [23] determined incidence rates (IRs) of HZ infection 
to be 4.4 per 100 patient-years. In the same study, the IR 
in patients aged ≥ 60 years receiving prednisone was 6.3 
per 100 patient-years [23]. A more recent meta-analysis 
comprising over 66,000 patients treated with JAK inhibi-
tors found an increased risk of HZ infection [24]. The IR 
was 2.11 per 100 patient-years compared with 1.23 per 100 
patient-years in the comparator group [24]. The majority of 
patients in this analysis had a diagnosis of RA and received 
tofacitinib. A higher proportion of these patients were older 
and female [24].

Genovese et al. [25] reported a 7-year safety analysis of 
baricitinib that included 3770 patients with moderate to 
severe RA. The incidence of HZ was significantly higher 
with baricitinib 4 mg than with placebo (3.8 vs. 0.9%) and 
numerically higher with baricitinib 2 mg (3.1%) [25]. In a 
pooled analysis of RA clinical trials of baricitinib, the HZ 
IRs were similar to those for tofacitinib [26]. Patients treated 
with baricitinib 4 mg daily over a 2-year median time period 
showed an HZ IR of 4.3 per 100 patient-years within the first 
24 weeks [26]. Newer, more selective JAK inhibitors may 
also carry an increased risk for HZ [27]. Despite concern for 
a class effect with regard to reactivation of VZV, clinically 

significant effects on other viruses such as cytomegalovirus 
or EBV have not been seen [28].

Vaccinating patients before initiating JAK inhibitors may 
reduce the risk of HZ. Unfortunately, according to the Mor-
bidity and Mortality Weekly Report in 2015, only 34.2% of 
adults aged ≥ 65 years in the USA were vaccinated for HZ 
[29]. Routine assessment of vaccination status and active 
strategies to vaccinate patients before initiating JAK inhibi-
tor therapy is prudent.

4.2  JAK Thrombosis

Patients with RA/SLE are at increased risk for major car-
diovascular adverse events, including PE and venous throm-
boembolism (VTE), compared with the general population 
[30, 31]. Recently, the FDA released a black box warning for 
increased thromboembolic risk associated with JAK inhibi-
tors. The main driver for this decision was the results of a 
postmarketing study that compared tofacitinib 5 mg BID 
and 10 mg BID in the treatment of RA. The study showed 
older patients with one or more cardiovascular risk factors 
who received the higher dose developed more DVT or PE. 
Furthermore, the FDA broadened this warning for other 
approved JAK inhibitors such as upadacitinib and barici-
tinib. This warning highlights individuals aged > 50 years. 
In the same light, the EMA safety committee stated that 
patients aged > 65 years should be treated with tofacitinib 
only when there is no alternative treatment.

According to the FDA Adverse Events Reporting System 
(FAERS) public dashboard, 436 cases of DVT and PE have 
been reported since 2010 among all JAK inhibitors approved 
for RA. Of these, 140 subjects were aged > 65 years and 
were mostly female (Fig. 1). This report was generated by 
filtering cases of DVT and PE reported under baricitinib, 
tofacitinib, and upadacitinib treatment and is current as of 
31 December 2019 [32]. The majority of these cases (385) 
related to tofacitinib, and this may be a consequence of his-
torical primacy, as it has been on the market since 2012. 
While this is a significant number of events, this list may 
contain many duplicates, and a comprehensive review of 
each report is necessary to establish causation. FAERS data 
reviewed by Verden et al. [33] in 2017 indicated an elevated 
reporting of thromboembolic adverse events for both tofaci-
tinib and ruxolitinib. However, in this review, the rates of 
reporting of DVT and PE were not elevated.

Here, it is important to emphasize that, a priori, patients 
with RA have an up to three times greater risk of throm-
boembolism than do healthy controls. Moreover, patients 
with RA have an increased risk of DVT, independent of 
treatment. The IRs of VTE, including DVT and PE, among 
patients with RA range from 0.3 to 0.8 per 100 patient-years 
[34–36]. In one study, VTE events were 2.4 times more fre-
quent in patients with RA than in those without RA [37]. In 
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this study, the risk of VTE remained increased in patients 
with RA after adjusting for known thromboembolic risk fac-
tors (hazard ratio [HR] 1.4; 95% confidence interval [CI] 
1.1–1.7). A recent meta-analysis of 25 clinical trials indi-
cated a trend toward higher rates of VTE with JAK inhibi-
tors than with placebo (odds ratio 1.16; 95% CI 0.48–2.8) 
[38]. This finding is reminiscent of the confounding bias in 
play between RA and lymphoma when considering expo-
sure to TNF blockers. The risk of lymphoma is increased in 
RA and especially so in patients most severely affected by 
RA, namely, those who may have the greatest need for TNF 
blockers. In addition, the background risk of VTE is also 
increased in other diseases for which jakinibs are approved, 
such as ulcerative colitis [39] and psoriatic arthritis [36].

4.3  Tofacitinib and VTE Risk

In a postmarketing safety trial, patients with RA aged 
> 50 years who had one or more cardiovascular risk fac-
tor were randomized to tofacitinib 5 mg or 10 mg BID or 
TNF blockers. The preliminary analysis revealed a five-
times increased risk of PE in patients who received tofaci-
tinib 10 mg BID when compared with TNF blockers. At 
the interim analysis, PE had developed in 19 patients using 
tofacitinib 20 mg daily and in three patients using TNF 
blockers. The risk of mortality was also high with tofacitinib 
10 mg BID (45 patients died) compared with TNF blockers 
(25 patients died), covering nearly 3900 patient-years. No 
data are available for the tofacitinib 5 mg BID group. All 

patients receiving high-dose tofacitinib were switched to 
5 mg BID after this preliminary analysis [5, 40].

Before this report, some studies analyzed available clini-
cal data for the risk of thrombosis in patients with RA using 
tofacitinib [41]. Desai et al. [41] evaluated two different 
databases (Truven and Medicare) to investigate the risk of 
VTE in patients with RA who previously received tofaci-
tinib. The definition of VTE relied upon inpatient claims for 
DVT or PE. The control group consisted of patients with RA 
using TNF blockers in the same databases. The mean age 
of patients in the Medicare database was higher than those 
in Truven. Total VTE frequency was numerically higher in 
the tofacitinib group, but this difference was not statistically 
significant. Consistent with the older age of the cohort, the 
frequency of VTE was higher in Medicare patients with RA. 
When the databases were combined, the pooled HR (1.33; 
95% CI 0.78–2.24) did not reveal significantly increased 
VTE risk in the tofacitinib group. Limitations of this study 
included the small number of VTE and the lack of a dose-
specific analysis (Table 1). In addition, detail concerning the 
age of patients with VTE in the study was lacking.

Another study analyzed the IRs of VTE in phase II and III 
randomized controlled tofacitinib studies in RA, psoriasis, 
psoriatic arthritis, and ulcerative colitis and compared their 
IRs with Corrona Registry data. The study did not show any 
increased risk of VTE in patients who used tofacitinib in any 
disease, including RA. The study also included an analysis 
of tofacitinib 10 mg BID where the risk of VTE was not dif-
ferent in this group when compared with the tofacitinib 5 mg 
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BID group [42]. The frequencies of DVT and PE in patients 
with RA are seen in Table 2.

4.4  Baricitinib and Venous Thromboembolism (VTE) 
Risk

Taylor et al. [43] assessed the frequency of cardiovascu-
lar and VTE events in clinical studies of baricitinib. The 
authors analyzed nine RA studies, six of which included 
placebo comparison for up to 24 weeks. In addition, four 
studies randomly compared baricitinib 2 and 4 mg. VTE 
was observed in six of 997 patients treated with baricitinib 
4 mg and none of the 1070 patients in the placebo group. 
All patients with RA who developed VTE had other risk 
factors. Five of six patients with VTE were aged > 50 years 
(range 53–66). Also, all older VTE patients had a high body 
mass index (> 35 kg/m2). Further analysis of extension data 
found that the IRs of VTE were similar with both 2 and 4 mg 
doses (respectively, 0.5 and 0.6 per 100 patient-years). These 
IRs are similar to the VTE IR of general patients with RA 
(0.3–0.8). The study compared the clinical features of 42 
patients with and 3450 patients without VTE in all barici-
tinib study periods. Multivariate Cox regression analysis 
revealed that mean age and body mass index, concomitant 
cyclooxygenase-2 inhibitor usage, and history of previous 
VTE were independent risk factors for VTE. Data from all 
baricitinib rheumatoid arthritis (All BARI RA) studies also 

showed an increased tendency of VTE risk with older age 
[26]. In addition, the VTE IRs were lower in the All BARI 
RA group than in other databases in all age groups (Table 3).

In summary, there was no statistically increased risk of 
VTE in baricitinib studies. Also, the IR of VTE did not 
increase over time despite continuing baricitinib usage. 
Nevertheless, the FDA only approved the baricitinib 2 mg 
dose regimen for RA treatment based on the numerically 
increased VTE incidence in the higher-dose baricitinib 
group [44].

4.5  Upadacitinib and VTE Risk

According to an FDA review [45], the IR of VTE was 
0.8/100 person-years in patients treated with upadacitinib 
15 mg and 0.5/100 person-years in the higher-dose upadaci-
tinib 30 mg group during a short-term controlled period of 
phase III studies. IRs were 3.5 and 0.4/100 person-years 
in adalimumab and placebo groups in this review. Over a 
long-term extension period for these studies, the IRs of VTE 
were 0.6 and 0.3/100 person-years in the upadacitinib 15 and 
30 mg groups, respectively. In five phase III clinical trials, 
906 patients (20.7%) were aged > 65 years, and the effec-
tiveness of upadacitinib was similar in all age groups. How-
ever, the frequency of overall side effects was higher in the 
older patients with RA. In an integrated analysis of upadaci-
tinib phase III clinical trials, major adverse cardiovascular 

Table 1  Mean ages and venous thromboembolism incidence rates of patients with rheumatoid arthritis initiating treatment with tofacitinib or 
TNF blockers

Data are presented as mean ± standard deviation or IR (95% confidence interval) unless otherwise indicated
CI confidence interval, IR incidence rate, PY person-year, TNF tumor necrosis factor

Age and IR Truven (tofacitinib) Truven (TNF blocker) Medicare (tofacitinib) Medicare (TNF blocker)

n 1910 32,164 995 16,091
Mean age 54 ± 11.6 50 ± 12.7 71 ± 5.7 71 ± 5.9
IR per 100 PY 0.60 (0.26–1.19) 0.34 (0.27–0.41) 1.12 (0.45–2.31) 0.92 (0.76–1.11)

Table 2  Incidence rates for deep vein thrombosis and pulmonary embolism in tofacitinib clinical development studies

The data include 5368 patients with rheumatoid arthritis and 4440 person-years. Data are presented as n/N and incidence rate (95% confidence 
interval)
BID twice daily, DVT deep vein thrombosis, IR incidence rates, MTX methotrexate, PE pulmonary embolism, q2w every 2 weeks, qw every 
week, SC subcutaneous

Adverse event Placebo-controlled cohort Dose-comparison cohort

Tofacitinib
5 mg BID

Tofacitinib
10 mg BID

Placebo Tofacitinib
5 mg BID

Tofacitinib
10 mg BID

Adalimumab
40 mg SC q2w

MTX
20 mg qw

DVT 0/1849
0 (0–0.9)

0/2024
0 (0–0.8)

1/1079
0.4 (0–2.4)

1/1849
0.1 (0–0.3)

1/2024
0.1 (0–0.3)

0/257
0 (0–0.9)

2/220.7 (0.1–2.5)

PE 0/1849
0 (0–0.9)

0/2024
0 (0–0.8)

1/1079
0.4 (0–2.4)

2/1849
0.1 (0–0.4)

3/2024
0.2 (0–0.4)

0/257
0 (0–1.9)

0/223
0 (0–1.3)
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events and VTE rates were comparable to those with pla-
cebo, methotrexate, and adalimumab [46]. All patients with 
a VTE event had one or more cardiovascular or VTE risk 
factor at baseline. Although lipid levels were increased in 
the upadacitinib group, no association between this and car-
diovascular events was established. Consequently, the FDA 
recently approved upadacitinib for the treatment of RA but 
released a black box warning for increased risk of thrombo-
sis consistent with all JAK inhibitor product labeling.

5  Discussion

The safety of JAK inhibitors in older patients remains to be 
clarified. The risk of infections, specifically HZ reactivation, 
is noteworthy with this class of drugs. Infections, specifi-
cally HZ, are a common occurrence and may be considered 
a class effect. Hepatic metabolism and renal elimination are 
other significant pharmacokinetic and pharmacodynamic 
considerations in older patients. Drug accumulation due 
to reduced renal or hepatic function can increase overall 
adverse events.

Recent postmarketing investigations showed an increased 
risk of VTE and mortality in older patients with RA using 
high-dose tofacitinib and with one or more cardiovascular 
risk factors. The data for thrombosis risk with baricitinib 
4 mg also supports this suspicion. Overall, it appears that 
the older-age RA population is at highest risk. However, 
the complete mechanism and magnitude of thromboembolic 
disease is yet to be clarified.

An important question to be resolved is whether or not the 
increased risk of VTE in patients with RA is a medication 
class effect, limited solely to high-dose tofacitinib use or the 
underlying disease that modifies the risk. While the FDA 
warning covers all of the approved JAK inhibitors, analysis 
of randomized studies has so far shown only numerically, 
not statistically, increased VTE risk for all agents except 
tofacitinib and baricitinib. That being said, some VTE cases 
were detected in upadacitinib studies [45].

Speculation for a mechanistic explanation for increased 
risk of thrombosis has focused on an elevation of platelet 
count observed in the early phase of treatment. In barici-
tinib studies, this elevation was mainly seen in the 4 mg 
group. However, the platelet count returned to the normal 
during longer-term follow-up.

Studies evaluating the relationship between JAK inhibi-
tors and VTE in patients with RA have some limitations. 
First, the duration of the placebo-controlled phase of a 
study may be too short. Second, controlling for confound-
ing factors likely requires enrollment and observation of 
larger cohorts. Third, insufficient time on the market since 
FDA approval limits postmarketing safety data for many 
JAK inhibitors (e.g., baricitinib, upadacitinib), especially 
as pertains to the special target population of older patients 
with RA. Indeed, the exclusion of older patients from ran-
domized RA studies limits the generalizability of results.

6  Concluding Comments

A nuanced understanding of the use and side effects of 
jakinibs is of critical importance to those treating older 
adults. More studies are needed to investigate the relation-
ship between thrombosis and JAK inhibitors. For example, 
the effect of JAK inhibitors on endothelial injury or on the 
coagulation system are avenues of likely fruitful further 
study.

With an anticipated forthcoming explosion of so-called 
next-generation jakinibs, the clinical challenge to those 
providing healthcare for the older population is expected 
to increase [47]. At the same time, the improved selectivity 
of these agents may shed light on a refined appreciation for 
safe use of these agents [6]. Finally, as new uses for this 
class of drugs are uncovered, such as in the fight against 
osteoporosis, it is increasingly likely that geriatricians will 
find themselves at the forefront of prescribing and monitor-
ing their use [48].

Table 3  Incidence rates of venous thromboembolism in all baricitinib rheumatoid arthritis studies (ALL BARI RA) and of rheumatoid arthritis 
patient databases (IMEDS and Truven) who did not use baricitinib

Data are presented as number per 100 person-years (95% CI). The Truven data do not include 95% CIs by age groups [44]
CI confidence interval, IMEDS Innovation in Medical Evidence Development and Surveillance, Truven Truven health marketscan commercial 
claims and encounters databases

Age groups ALL BARI RA (n = 3492) IMEDS (n = 69,095) Truven (n = 205,785)

18–49 0.14 (0.04–0.35) 0.49 (0.37–0.63) 0.50
50–59 0.57 (0.32–0.95) 0.90 (0.75–1.07) 0.77
60–64 0.77 (0.35–1.47) 1.16 (0.93–1.43) 1.05
 ≥ 65 1.09 (0.59–1.83) 2.13 (1.94–2.33) 2.16
All ages 0.53 (0.38–0.71) 1.34 (1.24–1.44) 1.05 (1.01–1.09)
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