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Abstract

Objective—To evaluate manuscripts documenting HIV pharmacist interventions and assess 

adequacy of reporting as defined by CONSORT and STROBE criteria.

Methods—PubMed, EMBASE, Cochrane Library, Web of Science, BIOSIS Previews, and 

PsycINFO databases were searched from inception-6/1/2011. Studies were included if pharmacists 

performed an intervention to improve HIV patient care, and the study evaluated the intervention’s 

impact. Qualitative studies, non-English language reports, abstracts, and studies where the 

pharmacist did not intervene were excluded. Manuscripts were independently evaluated by two 

reviewers for the presence, absence, or lack of applicability of STROBE (observational studies) or 

CONSORT (randomized studies) criteria, for presence or absence of description of pharmacist’s 

duties, CD4+ cell count, HIV viral load, and adherence measurement. Reviewers met to discuss 

the rationale behind their evaluation; a third arbiter was consulted when reviewers could not agree 

on a particular criterion.

Key findings—Twenty-two manuscripts met inclusion criteria. Observational studies of HIV 

pharmacists (n=19) included 56% of applicable STROBE criteria. Randomized studies of HIV 
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pharmacists (n=3) adhered more closely to CONSORT reporting guidelines (average 80% of 

applicable criteria). Manuscripts published after 2004 more consistently evaluated pharmacist 

impact on HIV outcomes such as CD4+ and viral load.

Conclusions—Thorough reporting increases the reader’s ability to critically evaluate 

manuscripts of HIV pharmacist services. Increasing pharmacist awareness of manuscript 

guidelines such as CONSORT and STROBE may improve clarity of reporting in studies of HIV 

pharmacist interventions and clinical programs.
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Introduction

Complexities associated with antiretroviral therapy (ART) present unique opportunities for 

pharmacists to be closely involved in the care of patients with Human Immunodeficiency 

Virus (HIV).1,2 Through formal HIV/AIDS pharmacy residencies, fellowships, credentialing 

certification programs and experience, dedicated pharmacists gain expertise in HIV 

pharmacotherapy and apply these skills to improve patient care.3 Many manuscripts 

outlining these HIV clinical services and documenting HIV pharmacy interventions have 

been published.4 Despite these strides, it is unclear whether manuscripts that comprise the 

body of published literature on HIV clinical pharmacy have included enough critical study 

information to be interpreted accurately and fairly. Recent treatment adherence guidelines 

published by the International Association of Physicians in AIDS Care (IAPAC) supported 

pharmacy-based medication management services for patients with HIV, but stated that the 

evidence was only of medium quality (IIIC) for this recommendation, based on available 

literature.5 The quality of a study is determined by the rigor of its design, the 

appropriateness of its methodology, its generalizability, and other essential elements. 

Reporting is not a direct measure of quality. It simply notes whether these essential items 

were present or absent in the study manuscript. However, even if a study was well-

conducted, poor reporting in the manuscript can influence a reader’s perception of the 

quality of the study.

To our knowledge, no studies have examined publications about HIV pharmacists to look 

for key, critical pieces of information that are desirable for inclusion in a manuscript. The 

purpose of our study is to examine the literature on HIV pharmacist interventions and assess 

the thoroughness of reporting in these studies.

Methods

Search strategy and selection of articles

In a previous study, a systematic review using the Cochrane Highly Sensitive Search 

Strategy was undertaken to identify articles which included any mention of pharmacists 

involved in HIV care.4,6 The PubMed, EMBASE, Cochrane Library, Web of Science, 

BIOSIS Previews, and PsycINFO databases were searched from the date of inception of 

each database through June 1, 2011. References of publications were manually searched to 
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identify any additional relevant publications. A detailed description of this search strategy 

has been published.4 Duplicate and irrelevant citations were removed by one author (PS). 

The abstracts of the remaining citations were independently reviewed by two authors (PS 

and JC) to identify relevant publications involving pharmacist care of HIV-positive adults. 

These publications were summarized and described in a narrative, systematic review.4 

During the process, we noted large inconsistencies in the amount of information included in 

these publications and the depth of description of key elements such as study methods. We 

sought to further explore these inconsistencies in reporting in a similar manner to prior 

studies.7,8 The citations were further narrowed to include only the studies that were 

specifically designed to examine the pharmacist’s interventions with HIV-positive 

individuals. Qualitative research studies were excluded from the systematic review because 

they documented value in a narrative fashion that was difficult to compare or contrast with 

the quantitative studies. We excluded conference abstracts because the STROBE and 

CONSORT criteria were designed to evaluate published manuscripts and abstracts lack the 

necessary data required for evaluation.9,10 Lastly, if the pharmacist participated in the study 

intervention or objectives, but the research was not designed to examine the HIV 

pharmacist’s contribution, the study was excluded. In these types of studies the pharmacist’s 

involvement was often limited to antiretroviral dispensing only or dispensing directly 

observed therapy only.

Review of articles

The authors considered several tools to assess thoroughness of reporting in manuscripts and 

opted to apply STROBE criteria to observational studies and CONSORT criteria to 

randomized studies.9,10 Criteria were rated as present (yes), absent (no), or not applicable to 

the study. Compound criteria which included multiple assessments were separated for 

consistency of evaluation. Authors held a preliminary discussion of each criterion in the 

STROBE and CONSORT checklists to guide the initial interpretation. A small list of 

additional criteria deemed important by the authors and relevant to studies of HIV 

pharmacists were assessed separately from STROBE or CONSORT criteria. These included 

concordance of the declared study design with Cochrane classifications, description of HIV 

pharmacist training or prior experience, and evaluation of key outcomes measures such as 

adherence, CD4+ cell count, and HIV-1 viral load.6

Each study was independently reviewed by two authors (JC/PS or JC/BD) for presence or 

absence of the required STROBE, CONSORT, or additional criteria. Inter-reviewer 

agreement on the criteria evaluated for each study was assessed using an unweighted kappa 

statistic, calculated for each study using STATA version 12.0 (StataCorp, College Station, 

TX).11 If the two primary reviewers had different ratings (present vs. absent vs. not 

applicable) on a particular criterion within a manuscript, the reviewers met to see if the 

disagreement could be resolved through discussion. In the seven instances that a 

disagreement could not be resolved through discussion, a third author was asked to review 

the study and provide final input. Descriptive statistics were used to calculate the frequency 

at which studies satisfied various criteria and the overall proportion of criteria that each 

study satisfied. The criterion inclusion rate was summed across all observational studies and 
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divided by 19, or summed across all randomized studies and divided by three, to obtain an 

average inclusion rate.

Results

Of the initial 1,545 citations, 1,477 were discarded after abstract review because they were 

duplicate or irrelevant. The remaining 68 articles were reviewed by two authors (PS/JC). 

Review articles (n=3), abstract-only citations (n=11), qualitative studies (n=4), non-English 

language articles (n=3), articles which could not be categorized because they did not 

describe the pharmacist’s activities (n=15), and manuscripts where the pharmacist’s impact 

on the program or intervention was not evaluated (n=10) were excluded. The remaining 22 

publications met eligibility criteria and were included in this analysis.12-33 The majority of 

included studies were observational (n=19, 86%) and were evaluated using STROBE 

criteria. Three publications detailed experimental or quasi-experimental designs and were 

evaluated according to CONSORT criteria.28,32,33 The reviewers’ initial observed 

agreement on presence or absence of critical information in three randomized studies was 

high (observed agreement on all criteria for an individual study = 80-81%; kappa range = 

0.56-0.68; all p<0.001). Reviewers had moderate to high agreement on the critical 

information presented in 19 observational studies (observed agreement on all criteria for an 

individual study 65-100%; kappa range = 0.39-1.00; all p ≤ 0.001).

Table 1 presents a summary of the critical information that was included in observational 

studies as evaluated by STROBE. Of the 19 studies evaluated, no single study reported all of 

the critical information suggested by the STROBE guidelines. If the non-applicable criteria 

for each study were discarded, then studies reported an average of 56% of the remaining 

criteria suggested by STROBE. These publications were most consistent at listing the key 

elements of study design (such as population, intervention, control, outcomes) early in the 

paper, described the settings and/or locations, defined basic study outcomes, described 

follow-up time, and included summary measures. Zero manuscripts stated their study design 

in the title or abstract or included a study flow diagram. Authors generally failed to address 

loss to follow up, any plans for handling missing data, sensitivity analyses, or the 

generalizability of their study results (included in 8%, 11%, 0%, and 11% of applicable 

studies, respectively).

The three randomized trials described in Table 2 each included an average of 80% of the 

information recommended by the CONSORT guidelines when criteria not-applicable to 

each study were discarded. Criteria that were less frequently met included describing how 

sample size was derived (0 studies), detailing additional subgroup or adjusted analyses (1 

study), rigorous descriptions of study generalizability (0 studies), and providing information 

about access to the full study protocol and registration of the clinical trial (0 studies). Of 

note, one of the studies (Levy) was published prior to the time the International Committee 

of Medical Journal Editors issued their recommendation for all clinical trials to be registered 

prior to publication.33,34

Table 3 summarizes inclusion of additional criteria that were important to studies of HIV 

pharmacists, as deemed by the reviewers. All manuscripts provided a reasonable level of 
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detail (as agreed upon by the reviewers) on the HIV pharmacist’s duties in the program or 

study intervention. Manuscripts published prior to 2004 tended not to specify a study design 

as they primarily described clinical programs. In the nine studies published after 2004 that 

did declare a study design, only in 5 cases did the listed study design agree with a study 

design that would have been ascribed using Cochrane Collaboration guidelines.35 Over time, 

manuscripts about HIV pharmacists increasingly included CD4+ cell counts, HIV viral load, 

and adherence as outcome measures (15% in papers published prior to 2004 vs. 53% in 

papers published in 2004 and after). Manuscripts that measured adherence as an outcome 

typically described the adherence calculation well (8 of 9 studies) and most manuscripts 

provided some information about the study pharmacist’s qualifications or background 

training (11 of 22 studies).

Discussion

Our search found that the majority of research studies evaluating HIV pharmacist 

interventions used pre-post observational study designs. After 2004, these observational 

studies also began to examine the impact of pharmacist services on HIV clinical outcomes 

such as CD4+ cell count and HIV viral load.4 Despite this enhancement, published 

observational studies of HIV pharmacists failed to report a substantial amount of critical 

information as suggested by established manuscript guidelines. Randomized studies of HIV 

pharmacist interventions represent an even greater step forward towards demonstrating the 

value of HIV pharmacists. Yet there did not appear to be an increasing trend in publication 

of rigorous randomized studies of HIV pharmacists as only three of these studies were 

identified (2004, 2005, and 2010) and included in our evaluation. In general, the adequacy 

of reporting critical information was much improved in these three papers, and pertinent 

HIV clinical outcomes were often included as primary or secondary measures.

One limitation to our study is that most of the manuscripts we evaluated were published 

prior to the availability of the STROBE and CONSORT guidelines, or were published in 

journals which do not endorse these guidelines. Our review illustrates where HIV 

pharmacist literature stands under current reporting recommendations, and identifies areas 

where HIV pharmacist literature might continue to improve in reporting. This is a moving 

target because good reporting principles may evolve over time. Many of the observational 

studies we evaluated were descriptive and did not include a comparator group. STROBE 

criteria may be more applicable to observational cohorts with more than one group. Various 

tools to evaluate reporting in observational or non-randomized study designs exist, and our 

evaluation was limited only to STROBE. Though CONSORT guides the interpretation of its 

criteria with supportive explanations, STROBE criteria were more subject to interpretation. 

We attempted to ameliorate this issue by utilizing at least two reviewers per study, rather 

than relying on a single reviewer. STROBE criteria were published in 2007. Though 

STROBE criteria might be considered “usual elements” included in a paper, many 

observational studies we evaluated were published prior to the release of STROBE, and did 

not benefit from having this checklist in advance of their manuscript preparation. The 

GRADE criteria for systematic reviews were not applied because the studies appeared to be 

heterogeneous. The a priori goal of this review was to assess the thoroughness of reporting, 

rather than the quality of the evidence, though this would be the next step to take. A more 
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in-depth evaluation would evaluate the evidence to justify inclusion of pharmacists in HIV 

healthcare teams; however, this might turn out to be more favorable if the rigor of the study 

designs and their reporting increased. We did not contact the study authors as part of our 

methodology, so we cannot determine the reasons for missing information in the 

manuscripts. Our search strategy identified and evaluated papers which focused on HIV 

pharmacist interventions; other broader searches which included conference abstracts, 

foreign language reports or pharmacists peripherally involved in the care of HIV positive 

patients may have increased the adequacy of reporting found in the body of literature.

It is possible that critical information was not inadvertently omitted in the manuscripts we 

evaluated. Authors might have been unfamiliar with reporting criteria, or information could 

be missing due to gaps in study design or analysis. Many of the earlier published 

manuscripts were descriptive observational studies with no comparator group. Those types 

of studies are not as rigorous in design and often do not collect information recommended 

for adequate reporting. Despite this, those studies still played the important role of 

broadening awareness of the important services HIV pharmacists provide when caring for 

patients: ameliorating drug-drug interactions, counseling patients on poor adherence, and 

detecting and preventing medication errors.2,3 If critical information had been more 

strategically reported in those manuscripts, they may have been perceived by readers as 

more clear, rigorous, and generalizable.

Our study focused on the body of literature on HIV pharmacist interventions, yet it is likely 

that literature searches examining other pharmacist specialists’ interventions might also 

yield low levels of reporting critical information. Pharmacy interventions need to be 

represented in well-designed research studies that adequately report critical information. For 

example, researchers should strive to increase the number of well-reported randomized 

studies that detail the efficacy of HIV pharmacist interventions in the literature. Randomized 

trials can be challenging to implement and conduct, however these studies provide the 

clearest evidence to support pharmacist clinical services.

One method to improve design and analysis of pharmacist intervention studies would be to 

encourage the training of pharmacists as clinical researchers. By enhancing research training 

in schools of pharmacy, fellowships, pharmacy association research training programs, and 

other degree programs pharmacists might become more intimately involved in conducting 

research on their clinical interventions and in improving reporting in manuscripts.36-38 

Interdisciplinary partnerships between clinical pharmacists and scientists rooted in 

epidemiology and interventional research design would also achieve similar results. It is 

important that all pharmacist authors familiarize themselves with reporting guidelines such 

as CONSORT and STROBE so that research is appropriately reported in the manuscripts. 

Lastly, an important burden lies on the editorial staff and peer reviewers of pharmacy and 

medical journals to select manuscripts that closely adhere to those reporting guidelines. By 

judiciously selecting papers that move forward to publication, editors can ensure that the 

body of literature evaluating pharmacists and their clinical interventions represents them in 

the clearest and most helpful manner possible.
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Conclusion

Critical information is poorly reported in observational studies, but well-reported in the few 

randomized trials of HIV pharmacist interventions. Rigorously reported evidence supporting 

efficacy and expertise is essential to expand HIV pharmacist services. Future studies 

documenting the value of the HIV pharmacist specialist should consider the strengths and 

weaknesses of previous publications and should strive to adhere to established manuscript 

reporting guidelines. If an HIV pharmacist lacks research skills to evaluate their services, 

they should consider partnering with other scientists to improve the examination and 

documentation of their outcomes. Lastly, authors and journal editors should share the burden 

of complete and careful reporting of research findings on pharmacist programs or 

interventions in order to provide the most informative picture of the in-depth contributions 

of HIV pharmacists.
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Table 2
Presence or absence of critical information reported in randomized $ CS studies 
evaluating the impact of HIV clinical pharmacists

Levy
(2004)33

Rathbun
(2005)32

Krummenacher
(2010)28

1a Does the study identify as a randomized trial in the title?

1b Is there a structured abstract which summarizes trial design, methods, results, and
conclusions?

2a Is there a section in the introduction which reviews the scientific background and
explains rationale?

2b Are there specific objectives or hypotheses stated?

3a Is there a description of trial design (such as parallel, factorial) including allocation
ratio?

3b If applicable, does the study list important changes to methods after trial

commencement (such as eligibility criteria), with reasons?
a

4a Does the paper state eligibility criteria for participants?

4b Does the paper describe the settings and locations where the data were collected?

5 Does the paper describe the interventions for each group with sufficient details to
allow replication, including how and when they were actually administered?

6a Does the paper include completely defined pre-specified primary and secondary
outcome measures, including how and when they were assessed?

6b If applicable, were any changes to trial outcomes which happened after the trial

commenced described, with reasons?
a

7a Does the study state how the sample size was determined?

7b When applicable, was there an explanation of any interim analyses and stopping

guidelines?
a

8a Does the paper describe the method used to generate the random allocation
sequence?

8b Does the paper describe the type of randomization including details of any
restriction (such as blocking and block size)?

9 Does the paper describe the mechanism used to implement the random allocation
sequence (such as sequentially numbered containers), describing any steps taken to
conceal the sequence until interventions were assigned

10 Does the paper include who generated the random allocation sequence, who
lenrolled participants, and who assigned participants to interventions?

11a If applicable, does the paper describe who was blinded after assignment to
interventions (for example, participants, care providers, those assessing outcomes)
and how?

11b If relevant, does the paper provide a description of the similarity of interventions?

12a Does the paper describe the statistical methods used to compare groups for primary
and secondary outcomes?

12b Does the paper describe methods for additional analyses, such as subgroup
analyses and adjusted analyses?

13a Does the study include (for each group), the numbers of participants who were
randomly assigned, received intended treatment, and were analyzed for the
primary outcome?

13b Does the study outline (for each group) losses and exclusions after
randomization, together with reasons?

14a
Does the study provide dates defining the periods of recruitment and follow-up?

b

14b Does the study describe why the trial ended or was stopped?

15 Does the paper include a table showing baseline demographic and clinical
characteristics for each group?

16 Does the study state (for each group), the number of participants (denominator)
included in each analysis and whether the analysis was by original assigned
groups?

17a Does the paper describe, for each primary and secondary outcome, the results for
each group and the estimated effect size and its precision (such as 95%
confidence interval)?
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Levy
(2004)33

Rathbun
(2005)32

Krummenacher
(2010)28

17b If the paper includes binary outcomes, was there a presentation of both absolute

and relative effect sizes?
a

18 Are the results of any other analyses performed included, including subgroup
analyses and adjusted analyses, distinguishing pre-specified from exploratory?

19
Are all important harms or unintended effects in each group described?

c

20 Does the paper discuss trial limitations, addressing sources of potential bias,
imprecision, and, if relevant, multiplicity of analyses?

21 Does the paper discuss the generalizability (external validity, applicability) of the
trial findings?

22 Is the interpretation consistent with results, balancing benefits and harms, and
considering other relevant evidence?

23 Does the paper include registration number and name of trial registry?

24 Does the study list where the full trial protocol can be accessed, if available?

25 Does the study list sources of funding and other support (such as supply of drugs)
and the role of such funders?

Legend: Grey = yes; White = no; Black = not applicable

a
Though CONSORT states “not applicable” is “compliant”, was maintained as “not applicable” for this analysis.

b
If the recruitment period could be calculated using information reported in the study about follow-up or vice versa, the study was marked “yes”.

c
Harms were guided by definitions listed in CONSORT
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