Annals of Pharmacy Practice and Pharmacotherapy
ISSN: 3062-4436 6) Galaxy
2023, Volume 3, Issue 2, Page No: 1-10 Publication
Copyright CC BY-NC-SA 4.0

Auvailable online at: www.galaxypub.co/page/journals

Galaxy Publication

Medication Reconciliation Arrives Too Late When Pharmacotherapy Risk Accumulates
Before Admission and Persists Beyond Discharge

Emma Wilson?, Daniel Okafor?*, Lucia Moretti3

'Department of Clinical Pharmacy and Medication Safety, Faculty of Pharmacy, University of Edinburgh,
Edinburgh, United Kingdom.
’Department of Clinical Pharmacy and Pharmacy Practice, Faculty of Pharmacy, University of Lagos, Lagos,
Nigeria.
3Department of Pharmaceutical Care and Health Outcomes, Faculty of Pharmacy, University of Milan, Milan,
Italy.

*E-mail D< daniel.okafor@unilag.edu.ng
Received: 26 March 2023; Revised: 24 June 2023; Accepted: 27 June 2023

ABSTRACT

Medication reconciliation is commonly positioned at admission and discharge as a central defence against
medication error during transitions of care. Its value is well established for reconstructing medication histories,
identifying discrepancies, clarifying undocumented changes, and improving the accuracy of medication
information transferred between settings. Yet clinically important pharmacotherapy risk is not generated only
when medication lists disagree. Patients may reach hospital with unstable treatment, high-risk medicines,
polypharmacy, frailty, unresolved adverse effects, adherence difficulty, or monitoring deficits. Hospitalization
can then deliberately alter the regimen, creating new treatment intentions, surveillance requirements,
communication tasks, and practical demands that persist after discharge. Evidence showing substantial reductions
in medication errors without corresponding reductions in short-term healthcare utilization illustrates why
medication-list accuracy and longitudinal medication safety should not be treated as interchangeable outcomes.
Reconciliation can be understood as one time-specific intervention within a longer pharmacotherapy-risk
trajectory. This perspective distinguishes preadmission instability, transition-generated discrepancies, intended
inpatient treatment changes, unresolved treatment intent, monitoring obligations, information continuity, and the
patient's capacity to enact a changed regimen during recovery. Reconciliation remains indispensable where the
problem is inaccurate or discordant medication information. Its reach is narrower when risk arises from
prescribing decisions, inadequate monitoring, insufficient explanation, weak follow-up, or difficulties
implementing treatment after discharge. A more informative medication-safety strategy therefore asks not only
whether lists agree, but which risks remain active, who is responsible for resolving them, and whether the next
care environment can complete the work initiated in hospital.
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Introduction

Medication reconciliation has a clear and important clinical function. At a transition of care, the patient's current
medicines are identified, compared with the regimen being prescribed, discrepancies are examined, an updated
medication list is established, and relevant information is communicated forward [1]. This process addresses a
genuine safety problem: medication information fragments as patients move among prescribers, hospitals,
pharmacies, care facilities, and home. Omitted medicines, unintended continuations, duplicate therapies, incorrect
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doses, and undocumented changes can all arise when the next clinician is working from an incomplete or
inaccurate representation of treatment.

The difficulty begins when reconciliation is treated as a proxy for transitional medication safety as a whole.
Systematic-review evidence has long shown that reconciliation can improve medication-related process measures
while effects on adverse drug events, readmissions, emergency care, and other patient-important outcomes are
less consistent [2]. This discrepancy is not necessarily evidence that reconciliation fails. It may instead indicate
that the intervention addresses only one subset of the mechanisms capable of producing medication-related harm.
That distinction becomes more plausible when interventions extend beyond the moment at which medication lists
are compared. Medication-related programmes delivered both in hospital and after discharge combine functions
such as medication review, counselling, communication, follow-up, monitoring, and coordination [3]. Their wider
temporal span recognizes an elementary feature of pharmacotherapy: treatment continues to act after the hospital
encounter has ended. A medicine started on the ward may require dose adjustment days later. A discontinued drug
may remain available at home. A laboratory test may be due after discharge. A patient may understand what
changed but not why, or may understand the intention yet be unable to implement it during a physically and
cognitively demanding recovery period.

The strong process effects achieved by well-designed reconciliation programmes should therefore be preserved
rather than discounted. In MARQUIS2, mentored implementation of an evidence-based medication-reconciliation
toolkit across multiple hospitals was associated with progressive reductions in unintentional medication
discrepancies [4]. Such findings show that medication histories and transition records are modifiable safety targets
and that implementation quality matters. They do not establish that every medication-related risk encountered
during or after hospitalization is generated by a discrepancy.

A recent pragmatic clinical trial makes this boundary particularly visible. Pharmacist-led medication
reconciliation markedly reduced clinically important medication errors at discharge, yet the intervention did not
produce a statistically significant reduction in healthcare utilization during the subsequent 30 days [5]. The two
findings can coexist because they measure different parts of the medication-safety problem. Correcting an
inaccurate list can remove one route to harm while leaving other routes active. The question is consequently not
whether reconciliation should be replaced. It is how reconciliation should be positioned when pharmacotherapy
risk is already present before admission, is modified during treatment, and remains clinically consequential after
discharge.

Preadmission instability and the limits of the admission medication list

The medication list created at admission is often the first formal representation of a patient's outpatient
pharmacotherapy within the hospital, but its accuracy depends on how the history is obtained. In a randomized
trial, medication histories obtained by pharmacists or pharmacy technicians before admission orders were
finalized produced substantially fewer history and medication-order errors than usual medication-history
processes [6]. This is precisely the type of failure that reconciliation is designed to address: the hospital cannot
make safe decisions if the starting regimen has been reconstructed incorrectly.

Accurate reconstruction, however, does not establish that the reconstructed regimen is itself safe. Admission
studies show why the two questions should remain separate. A prospective Swiss investigation identified
numerous discrepancies between best possible medication histories and routine admission medication
information, but only a subset reached the threshold of clinical relevance [7]. A discrepancy is therefore an
informational difference requiring interpretation. Its presence does not determine whether the underlying
medication is appropriate, whether the difference was intentional, or whether the patient was already experiencing
a treatment-related problem before hospitalization.

Preadmission pharmacotherapy risk can exist even when every medicine is documented correctly. Older adults
with frailty and substantial medication exposure remain vulnerable to medication-related harm because
physiological reserve, multimorbidity, treatment complexity, and the practical demands of medicine use interact
over time. In a multicentre cohort, frailty was associated with healthcare use arising from medication-related harm
after discharge [8]. These vulnerabilities are not created by failure to reconcile the list. Reconciliation may reveal
the medicines through which risk is expressed, but the next clinical question may concern dose, indication,
interactions, tolerability, renal function, monitoring, adherence, or whether a treatment remains appropriate.
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Drug-related readmission evidence points in the same direction. A systematic review and meta-analysis in older
adults found that medication-related readmissions are associated with factors extending across comorbidity,
polypharmacy, and particular medication exposures rather than with a single transition error mechanism [9]. Some
of this risk is potentially detectable during reconciliation—for example, an omitted high-risk medicine or an
unintended duplicate. Other risk may be present in a perfectly concordant list because the regimen is intrinsically
difficult to manage or poorly matched to the patient's current physiology and clinical priorities.

This distinction matters because admission reconciliation can otherwise create false closure. When the medication
history is judged complete, the record may appear stabilized even though pharmacotherapy remains unstable. A
correct list is an accurate description of treatment exposure at a particular moment. It is not a verdict that the
exposure is appropriate, tolerable, sufficiently monitored, or sustainable. Admission should therefore be
understood as a point at which two tasks intersect: reconstructing what the patient was actually taking and
evaluating what risks that treatment state already contains.

Hospitalization rewrites the regimen

Hospitalization does more than expose discrepancies. It actively changes pharmacotherapy. Medicines may be
started for newly diagnosed conditions, withheld because of acute illness, substituted because of formulary
constraints, titrated in response to laboratory findings, stopped because of adverse effects, or deliberately
simplified. These changes can improve treatment while simultaneously creating a different configuration of risk
at discharge. In a large population-based study of older adults, patterns of medicines prescribed at hospital
discharge were associated with different risks of adverse drug events during the following 30 days [10]. The
finding does not imply that a particular medication cluster mechanically causes harm, but it reinforces that the
regimen leaving hospital has clinically meaningful properties beyond whether it matches a prior list.

This is also why successful pharmacist interventions often contain more than reconciliation. In a randomized
clinical trial, an in-hospital multifaceted pharmacist programme incorporated medication review, patient-facing
motivational elements, reconciliation, and coordination after discharge and reduced several readmission outcomes
[11]. The effect cannot be assigned to one component in isolation. Its importance for the present argument is
functional: medication safety may require detecting discrepancies, reconsidering treatment, preparing the patient,
communicating across settings, and maintaining contact after the transition.

Wider intervention scope is not a guarantee of effectiveness. A cluster-randomized Swiss trial of medication
review combined with enhanced information transfer at discharge did not produce a material reduction in
readmissions among older patients with polypharmacy [12]. Null findings of this type are useful because they
prevent the argument from becoming a simple claim that adding more transitional services automatically reduces
harm. Baseline quality of care, patient case mix, intervention intensity, timing, implementation fidelity, outcome
choice, and the availability of effective follow-up actions can all influence whether an added component changes
an endpoint such as readmission.

Evidence from broader medication-optimisation interventions further separates reconciliation from other clinical
functions. An updated systematic review and meta-analysis found that interventions designed to optimize
medicine use in older adults reduced both overall and serious adverse drug reactions across the included trials
[13]. These programmes encompassed pharmacist involvement and other medication-management approaches
whose causal pathway is not limited to correcting mismatched medication lists. Prescribing review, deprescribing,
surveillance, education, and treatment adjustment can alter risk even when reconciliation has already established
an accurate record.

Hospitalization should therefore be regarded as a period in which the medication state is rewritten. Some
differences between admission and discharge are errors. Others represent desirable therapeutic decisions. A
meaningful transition-safety system must distinguish those categories because the appropriate response is
different. An unintended omission may require reconciliation and immediate correction. A deliberate initiation of
an anticoagulant, insulin regimen, diuretic, opioid, or other consequential therapy may be entirely appropriate but
still create new requirements for explanation, surveillance, coordination, and patient self-management. The safety
problem at discharge is consequently larger than the question of whether every medication change can be
accounted for.
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What reconciliation can detect—and what it cannot resolve

Even within reconciliation itself, effectiveness is not uniform. Analysis of MARQUIS2 showed that particular
practices—especially high-quality medication-history acquisition and appropriately performed reconciliation at
admission and discharge—were associated with larger reductions in medication discrepancies than other
programme components [14]. Treating “medication reconciliation” as a single undifferentiated exposure can
therefore obscure which actions are actually being delivered and which outcome they are capable of changing.

A similar distinction is necessary between successful medication-information transfer and downstream clinical
outcomes. In an observational multicentre study of older patients, pharmacist-led discharge reconciliation
improved aspects of medication continuity and patient experience without demonstrating a significant reduction
in the primary healthcare-utilization outcome [15]. This pattern is consistent with the 2024 pragmatic trial
described earlier: a transition process can become substantially more accurate without eliminating every
determinant of subsequent emergency care, readmission, or medication-related deterioration.

The nature of post-discharge discrepancies provides an additional mechanistic boundary. In a follow-up analysis
of pharmacist-led transitional care, the intervention reduced clinically important unintentional patient-generated
medication discrepancies after discharge, whereas intentional medication changes did not show the same response
[16]. That difference is clinically important. A patient may stop, restart, or alter a medicine because instructions
were misunderstood, because an old supply remains at home, because side effects occur, because symptoms
change, because another clinician advises a modification, or because the patient deliberately exercises preference.
These events should not automatically be coded as equivalent failures of reconciliation.

Information transfer is another distinct function. Pharmacist involvement in the discharge reconciliation process
can improve the quality and continuity of medication information reaching primary care [17]. That improvement
reduces uncertainty about what changed, but it does not by itself determine whether the treatment decision was
optimal, whether laboratory surveillance will occur, whether a newly responsible clinician knows when to act, or
whether the patient can obtain and use the medicines as intended. The medication list may therefore be reconciled
while important treatment work remains unfinished.

The evidence supports a functional division of transitional pharmacotherapy risk. Reconciliation is most directly
suited to problems of medication identification, list discordance, undocumented change, and transfer accuracy.
When risk arises from the appropriateness of the prescription, the need to monitor its effects, the persistence of
unresolved treatment intent, or the practical ability to enact the regimen after discharge, another clinical or
organizational response is required. These functions interact, but they should not be collapsed simply because
they occur near the same transition.

The resulting differences across the medication journey are summarized in Table 1, which separates discrepancies
that can be detected through reconciliation from risks that remain active after medication-list agreement has been
achieved.

Table 1. Pharmacotherapy risk across the medication journey and the clinical reach of reconciliation
Medication information and persistent risk Reconciliation and additional clinical action
Before admission — Existing treatment burden, multimorbidity, frailty, high-risk medicines, adherence difficulty,
prior adverse effects, incomplete monitoring
Potential discrepancy: Omitted medicines, incorrect
doses, duplicate entries, outdated therapies,
undocumented self-directed changes
Risk despite list agreement: Inappropriate therapy,
excessive burden, treatment intolerance, interaction
risk, unmet monitoring needs, inability to manage the

Reconciliation: A more accurate representation of what the
patient was actually taking

Additional response: Medication review, prescribing
reassessment, clinical investigation, monitoring, adherence
or self-management support

regimen
Admission — Hospital decisions are made from an imperfect representation of community treatment
Potential discrepancy: Differences between routine Reconciliation: Best possible medication history;
history, patient report, pharmacy records, prior identification of unintended omissions, additions, dose

records, and admission orders errors and duplications

Risk despite list agreement: A correctly documented Additional response: Prescriber review, indication

preadmission regimen may still be clinically unstable or  reassessment, dose adjustment, temporary withholding or

inappropriate for the acute illness therapeutic modification
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Inpatient modification — Acute illness and therapeutic decisions create a new medication state

Potential discrepancy: Apparent differences between Reconciliation: Whether a difference is intended and
preadmission and inpatient regimens whether it has been accurately documented
Risk despite list agreement: Intentional changes may Additional response: Active medication optimisation,
generate new adverse-effect, interaction, monitoring, monitoring plans, documentation of treatment intent and
duration or follow-up requirements future decision rules
Discharge — Multiple intentional and unintended changes must be converted into a coherent outpatient regimen
Potential discrepancy: Unexplained continuation, Reconciliation: Concordance of the intended discharge list;
omission, duplication, wrong dose, conflicting discharge clarification of undocumented or erroneous differences;
documents accurate transfer of the final regimen

Risk despite list agreement: Correct prescriptions may
still have unclear rationale, duration, monitoring
ownership, contingency plans or insufficient patient
understanding

Early recovery at home — The regimen is enacted under changing symptoms, recovery demands, medicine

availability and variable support
Potential discrepancy: Unintentional patient-generated
differences from the discharge regimen; intentional Reconciliation: Reconciliation can identify divergence
self-modification; discrepancies introduced at when another medication comparison occurs
subsequent transitions

Risk despite list agreement: Adverse effects, adherence

difficulty, inaccessible medicines, intentional changes,
delayed monitoring, failure to act on results, inadequate

follow-up

Additional response: Explicit treatment-intent
communication, monitoring assignment, patient
counselling, coordination with primary/community care

Additional response: Timely clinical review, monitoring,
access support, clarification of responsibility,
patient/caregiver support and treatment adjustment

Discharge converts prescriptions into monitoring and communication obligations

A reconciled discharge list can still leave the next phase of therapy clinically under-specified. Patients must know
not only what to take, but which medicines changed, why the change occurred, what symptoms or adverse effects
require attention, and what should happen if treatment does not proceed as expected. Teach-back counselling has
been developed as one way to verify whether medication information has become usable knowledge rather than
merely transmitted information [18]. Its value for this argument is functional: comprehension has to be checked
when the safety of a regimen depends on the patient carrying instructions into another setting.

Communication quality also shapes whether a correct list can be enacted. Qualitative work has shown that
discharge medication conversations may remain clinician-led and insufficiently empowering for patients expected
to manage complex therapy after leaving hospital [19]. More recent observations similarly identify problems of
timing, language, power, and mismatched expectations about self-care during discharge encounters [20]. These
findings do not prove that a particular communication style causes an adverse drug event, but they identify a
plausible transition failure: the hospital may transfer the regimen successfully while transferring too little practical
capacity to use it.

Patient involvement therefore belongs inside medication safety without implying that responsibility for harm is
shifted onto the patient. Commentary in this field has argued for stronger patient participation in transitional
medication safety [21]. Participation can include confirming what was actually taken before admission,
questioning unexplained changes, identifying practical barriers, and signaling when the prescribed regimen
conflicts with symptoms, preferences, resources, or prior instructions. Its feasibility will vary with illness severity,
cognition, language, social support, and the urgency of the transition.

The discharge medication plan also has to carry treatment intent forward. Consensus work on medication
discharge planning in older adults emphasizes that information about medication changes, reasons, intended use,
and follow-up should accompany the patient into community care [22]. This extends the purpose of discharge
documentation beyond producing a technically accurate list. A newly started medicine may be entirely appropriate
at discharge and still remain unsafe if nobody is clearly positioned to review laboratory results, reassess dose,
determine duration, or respond when treatment is poorly tolerated.
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Risk remains active during early recovery at home

The medication journey does not end when the patient crosses the hospital door. Medication discrepancies can
reappear at later transitions, as demonstrated among older adults moving from post-acute care to home, where
differences between the facility medication list and the regimen reported after return home were extremely
common [23]. The finding is population-specific, but it shows that medication-state instability can recur even after
earlier reconciliation work has been completed.

Post-discharge harm also persists independently of whether another formal discrepancy is detected. Systematic-
review evidence in older adults has documented wide variation in the reported incidence of medication-related
harm after hospital discharge [24]. A prospective multicentre UK cohort subsequently found that medication-
related harm remained common during the eight weeks after discharge and that a substantial proportion was
considered potentially preventable [25]. These studies make early recovery a clinically active medication-safety
period rather than a passive endpoint to the hospital episode.

Risk-stratification studies reinforce the point while also illustrating another boundary. The PRIME tool used
discharge information to estimate the risk of medication-related harm requiring healthcare use, with moderate
discrimination after internal validation [26]. Interviews with hospital pharmacists suggested that such a tool could
help prioritise patients, while also exposing practical limitations: identifying a high-risk patient does not specify
which problem is present or which action should follow [27]. The HOME Score, developed and externally
validated for possible medication-related readmission, likewise achieved only moderate discrimination [28].
Prediction can help allocate attention; it cannot substitute for treatment review, monitoring, communication, or
follow-up.

Post-discharge medication changes also require interpretation. Earlier evidence showed that pharmacist
intervention reduced unintentional patient-generated discrepancies but did not produce the same pattern for
intentional changes [16]. During recovery, patients may alter treatment because instructions were misunderstood,
because side effects emerge, because medicines are inaccessible, or because they deliberately revise treatment in
response to preferences or symptoms. A longitudinal safety strategy has to distinguish these mechanisms because
each requires a different response.

Medication risk therefore outlives the reconciliation encounter when clinically relevant obligations remain
unresolved, as shown in Figure 1.
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Figure 1. Medication risk persists across reconciliation windows when treatment obligations remain open
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From discrepancy reduction to longitudinal risk resolution

A broader view of transitional medicines management is supported by theory-based analysis of intervention trials.
Mapping of 24 interventions for older people at care transitions identified multiple behavioral targets, including
planning, monitoring, social support, and environmental context [29]. The frequency with which these
components appear does not prove that each is independently effective. It does show that transitional medication
safety is already being addressed in practice through functions that extend beyond medication-list comparison.
The mixed outcome literature is compatible with this functional diversity. Programmes spanning hospital and
post-discharge care can improve some outcomes [3], yet large reductions in medication errors may occur without
measurable reductions in short-term utilization [5]. Multifaceted pharmacist intervention has reduced several
readmission outcomes in one randomized trial [11], whereas medication review combined with enhanced
information transfer was neutral in another setting [12]. Discharge reconciliation can improve aspects of
continuity without changing utilization [15]. These apparently discordant findings should be treated as evidence
that intervention content, timing, baseline system performance, patient vulnerability, and outcome selection
modify what can reasonably be expected from reconciliation.

The central distinction is therefore between clinical functions rather than intervention labels. Medication
reconciliation detects and corrects discordant medication information. Prescribing review addresses whether
treatment itself should change. Treatment-intent communication explains what the change means. Monitoring
assigns observation and response obligations. Follow-up reconnects evolving symptoms or laboratory findings
with clinical decisions. Patient and caregiver support helps translate the intended regimen into actual medication
use. These functions can overlap operationally, but they should remain analytically separable because failure in
one is not repaired automatically by success in another.

This interpretation is testable. It would be weakened if reductions in clinically important discrepancies
consistently produced proportional reductions in patient-important harm across heterogeneous settings without
additional monitoring or follow-up. It would also be weakened if intentional and unintentional post-discharge
medication changes responded similarly to reconciliation-focused interventions, or if patients with unresolved
monitoring and treatment-intent obligations experienced no additional risk once list concordance had been
achieved. Existing evidence does not establish those propositions conclusively; it makes them plausible enough
to warrant direct evaluation.

Evaluation should therefore move beyond the question of whether two medication lists agree. Studies can retain
discrepancy outcomes while also identifying which pharmacotherapy risks were present before admission, which
treatment changes created new obligations, which obligations were closed before discharge, which remained
active after discharge, and whether subsequent harm arose from inaccurate information, prescribing, monitoring,
communication, access, or treatment enactment. Table 2 organizes these failure-to-recovery configurations
without treating them as interchangeable barriers.

Table 2. Failure-to-recovery configurations after medication change and the unresolved work carried beyond

discharge
Failure Work alread . . .
. . Y Unresolved work and manifestation Function-matched response
configuration completed
Treatment intent and surveillance
Unresolved: Reason, duration, contingency, or
Accurate list, Final list review logic remains unclear Communicate rationale,
unclear treatment reconciled and Manifestation: Patient or clinician cannot intended duration, and
intent transferred determine whether a change should continue review point
or be reassessed
Correct Medicine and Unresolved: Surveillance lacks clear . L
L . . Assign monitoring
prescription, dose ownership or an action pathway I
. . . . L . responsibility, timing,
unassigned appropriate at  Manifestation: Monitoring is delayed, omitted, - .
L . review, and escalation
monitoring discharge or not acted upon
Understanding and enactment
. Discharge . .
Information . g Unresolved: Usable understanding has not Teach-back, accessible
information . e -

transferred, delivered been demonstrated counselling, and clarification
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understanding Manifestation: Unintentional divergence or
unverified uncertainty about medicine use
Unresolved: Access, cognition, recovery
Regimen Patient demands, supply, or support limit Access support,
understood, understands implementation simplification where
enactment intended Manifestation: Missed doses, delayed appropriate, caregiver
constrained treatment initiation, or inability to follow monitoring involvement, and follow-up

instructions
Risk response and reassessment

S Unresolved: No mechanism-specific . -
High-risk intervention is linked to the risk Identify the modifiable

status is . - . . . mechanism and assign a
Manifestation: Risk flag persists without . g .
known corresponding intervention

corrective action
Unresolved: Emerging effects, symptoms,
New symptoms or . ging ymp Reassess promptly and
Original plan  goals, or preferences change treatment balance . .
preferences alter . . . S distinguish adaptive change
was coherent Manifestation: Intentional medication

treatment e . from unintentional error
modification

Risk identified,
action unspecified

Conclusion

Medication reconciliation remains an essential transition-safety intervention because inaccurate medication
histories, undocumented changes, and discordant medication lists are common and modifiable. Its clinical reach
becomes overstated when agreement between lists is treated as evidence that pharmacotherapy risk has been
resolved. Risk can precede admission in the form of unstable or burdensome treatment, be transformed by
intentional therapeutic change during hospitalization, and persist after discharge through adverse effects, unclear
treatment intent, monitoring gaps, communication failure, limited follow-up, or difficulty implementing the
regimen during recovery.

A more defensible interpretation positions reconciliation as one intervention window within this longer trajectory.
The task at admission is to reconstruct treatment accurately and identify what risk is already present. The task
during hospitalization is to distinguish error from intended therapeutic modification. The task at discharge is to
transfer not only a regimen but the rationale, monitoring responsibilities, contingency plans, and practical support
required to use it. After discharge, medication safety depends on whether these obligations are completed as the
patient's condition and treatment evolve.

The strongest implication is therefore conditional. Reconciliation may arrive too late when it is expected to solve
risk that was generated earlier, and it may end too early when treatment obligations remain active after the list has
been reconciled. Improving transitional medication safety requires preserving high-quality reconciliation while
connecting it to the prescribing, monitoring, communication, follow-up, and patient-support functions that resolve
the risks reconciliation can only reveal.
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